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APPENDIX E1.1

PERFORMANCE MODELS FOR
AONC - O PAVEMENT FAMILY






PAVEMENT FAMILY: AONC - Original

Number of data points available for regression of performance curves :2004
Range of years of data available for the given family : 03 to 33 years

1. Block Cracking [BLK_CK]
Existing Expert Model ends at @ 23 years :
Historical data forced to end at 23 years has a R? value of : 0.429
Optimum forced end point is obtained at 22 years with a R?value of :0.621v

2. Fatigue Cracking [FATG_CK]
Existing Expert Model ends at @ 26 years
Historical data forced to end at 26 years has a R? value of :0.169
Optimum forced end point is obtained at 22 years with a R?value of :0.435v

3. Patch Deterioration [PTCH_DT]
Existing Expert Model ends at @ 21 years ,
Historical darz forced to end at 21 years has aR? valueof ~ :0.589
Optimum forced end point is obtained at 22 years with aR? value of :0.624 v/

4. Roughness [ROUGH] '
Existing Expert Model ends at @ 18 years
Historical data forced to end at 18 years has a R? value of :0.293
Optimum forced end point is obtained at 21 years with aR® value of :0.353 ¢

5. RutDepth [RUT_DP]
Existing Expert Model ends at @ 16 years
Historical data forced to end at 16 yearshas a R? value of 10413
Optimum forced end point is obtained at 22 years with aR? value of :0.652 ¢

6. Transverse Cracking [TRAN_CK]
Existing Expert Model ends at @ 26 years
Historical data forced to end at 26 years has a R? value of : 0.004
Optimum forced end point is obtained at 18 years with aR? value of :0.348

Applied Pavement Technology, Inc.






BLOCK CRACKING ON AONC
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NDEX=C-M"AGEAB

S Value: 4.897
A Vaiue: 0.00294
3 Vaiue: 2230

FATIGUE CRACKING ON AONC
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PATCH DETERIORATION ON AONC
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ROUGHNESS ON AONC

AGE

0 1 2

3141 S 6 | 7

8 g |10

VALUE |4.89|4.89|4.87|4.84|/4.79|4.71|4.60|4.46

42814.06|3.80

AGE

11 ) 12 ) 13

1411516 | 17 ] 18

18 ) 20 | 21

VALUE |3.20)3.15)2.75}22%/1.78|1.22| Q.23{0.00

0.00/0.00{0.00

AGE } 22 )23} 24 251268} 27 ) 28 ) 28

30} 31 ) 32

VALUE |0.00]0.0040.00|0.00/0.00/0.00] 0.C0}0Q.00

0.00)Q.00}0.00

ACE

] 33134 ) 35 ) 3637|138 | 35|40 41| 42| 43

VALUE ]0.00}0.00|0.Ca|0.00/0.00/0.00| Q.C0J0.00{0C.C0

0.00/0.00

s.q0 P . . Pt 1y ;
PLEPE e et AR ER R
I ' i 1 ! H
: . Pl ] o :
L RN SENERE ;
? g SERRRRERE
4.00 — — —————— !
ERERREEE i ]
A P i i
. H : Pl ]
;o ;f | y; i ;
e P R i
g:&co w : ; : E
< : | i ;
> H H : i
> : : H ]
u H H N H
[= : ! -
Z 200 . ! —
i
i | :
1.00 . -
P
i
! i :
: | ;
a.co A\
0 L] 10 15 0 25 30 35 40 45 50
AGE
P_RF_ACONC

97

Ste



6€Y°0 = pasenbg-y

€000 ¥S€ 2ZEOO0 HLLOL
(hl<)1d enjea y Jo113 "pig enjep

S9jeWjIs] JusidiYya0)

INANIONAd HIGL

€G€°0 = pajenbg-y

6000 €S6'C €00 68001
(hl<)1d enjen § Jou7 'pig enjep

sajewijsy Jusioyao)

IULNIOHId H10S

910 = pasenbg-y

L'0  8vl'L 8200 8v0OL
(hl<)1d ®njeny o113 "pig enjep

nmmumﬁ_umm Juaidyjso)

FNLNIOYAd HiSZ

12 ‘odpug pasio4

09 :poyis sishjeuy
JlLv¥avND :edA} jepopy
TIV :(Shesp

HONOY :xapuj

ONOV :Ajjwey

866} ¥1:0v:GL L Ay ny) :sishjeuy jo ejeq

0s

oy

(s1ea)) aby
o¢
]

alLvdavno
HONOY

16

2l00g



RUT DEPTH ON AONC
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TRANSVERSE CRACKING ON AONC
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APPENDIX E1.2

PERFORMANCE MODELS FOR
AONC - A PAVEMENT FAMILY
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PAVEMENT FAMILY: AONC - A [AC Overlay on Original]

Nuniber of data points available for regression of performance curves :222

Range of years of data available for the given family : 05 to 17 years

1. Block Cracking [BLK_CK]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of : N/A
Regression analysis provides inconclusive results so develop an expert model.
Adjusting from the expert curve of the Original Family use endpoint of 22 years

Historical dara forced to end at 22 years has a R? value of :0.743
2. Fatigue Cracking [FATG_CK]

No Existing Expert Model

Historical data forced to end at ** years has a R? value of : N/A

Optimum forced end point is obtained at 14 years with a R?value of :0.516v

3. Patch Deterioration [PTCH_DT]
No Existing Expert Model
Historical dara forced to end at ** years has a R value of :N/A
Optimum forced end point is obtained at 23 years with a R? value of :0.725
Adjusting from the expert curve of the Original Family use endpoint of 22 years

Historical dara forced to end at 22 years has a R? value of 10723/
4. Roughness [ROUGH]

No Existing Expert Model

Historical data forced to end at ** years has a R? value of :N/A

Optimum forced end point is obtained at 14 years with a R?value of :0.439¢

5. RutDepth [RUT_DP]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 23 years with a R* value of  :0.656
Adjusting from the expert curve of the Original Family use endpoint of 22 years

Historical data forced to end at 22 years has a R? value of :0.651 ¢
6. Transverse Cracking [TRAN_CK]

No Existing Expert Model

Historical data forced to end at ** years has a R? value of :N/A

Optimum forced end point is obtained at 09 years with a R? value of :0.601 v

Applied Pavement Technology, Inc. 23
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APPENDIX E1.3

PERFORMANCE MODELS FOR
AONC - M PAVEMENT FAMILY
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PAVEMENT FAMILY: AONC — M [Mill and AC Overlay]

Number of data points available for regression of performance curves :222

Range of years of data available for the given family : 03 to 06 years

1. Block Cracking [BLK _CK]
Existing Expert Model ends at @ 22 years
Historical data forced to end at 22 years has a R? value of : 0.096
Optimum forced end point is obtained at 10 years with a R? value of  : 0.609 v/

2. Fatigue Cracking [FATG_CK]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 10 years with a R? value of :0.655 ¢/

3. Patch Deterioration [PTCH_DT]
Existing Expert Model ends at @ 19 years
Historical data forced to end at 19 years has a R* value of :0.894 &/
Regression analysis provides inconclusive results so use the existing expert model.

4. Roughness [ROUGH]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Regression analysis provides inconclusive results so develop an expert model.
Adjusting from the expert curve of the Original Family use endpoint of 21 years

Historical data forced to end at 21 years has a R? value of :0.382 ¢
5. Rut Depth [RUT_DP]

No Existing Expert Model

Historical data forced to end at ** years has a R? value of :N/A

Optimum forced end point is obtained at 12 years with aR? value of :0.957 ¢

6. Transverse Cracking [TRAN_CK]
Existing Expert Model ends at @ 16 years
Historical data forced to end at 16 years has a R® value of : 0.367
Optimum forced end point is obtained at 10 years with a R? value of :0.641 ¢
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BLOCK CRACKING ON AONC AFTER MILL & AC OVERLAY

SL&

| GE 0] 1] 2] 314150161 718]9]10
DEX=C-M*AGEAB VALUE |5.00|4.82|4.62]4.41|4.19]|3.97 | 3.75| 3.52| 3.29| 3.05| 2.81
AGE 11121 13 14} 15| 16 17 | 18 ) 19 ) 20 | 21
Vaiue: 5.00 VALUE 2.58|2.33|2.02} 1.85/1.60| 1.3€] 1.10]0.85/0.601 0.35]| 0.09
Value: 0.1776464
Vajue: 1.08 AGE 2123124 )1 25126)27 ) 28)29)30) 31| 32
VALUE 0.00}0.00| 0.00}0.00/0.00/0.00} 0.00}0.00{0.00|0.00{ 0.00
~AGE 33134 351 36)37)38) 38|40} 41| 42| 43
VALUE 0.00}0.00}0.c0|0.00/0.00]0.00}0.000.00|0.00| 0.0Q} 0.00
5.00 : _ _ , ,
. 1 : H H HELE: | ! :
! ! N : Vo ' i !
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¥ i s
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> H :
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= 200 R —
i b
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| ¥
i
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PATCH DETERIORATION ON AONC AFTER MILL & AC OVERLAY

, AGE 0] 1] 213]41 5161718197110
NDEX=C-M"AGEAB VALUE 5.00{5.00|5.00{5.00/4.95|/4.84}4.71|4.55(4.36|4.14 3.88
AGE 111127131415 16| 17] 18] 18] 20 21
C Vaiue: 5.11 VALUE 3.60/3.28 2.93|2.5412.12}1.66] 1.17|0.64/0.08{0.00)| 0.00
M Value: 0.0077353815
B Value: 2.20 AGE ] 22123 ) 24| 25|26 )27 ) 28| 29| 30} 31| 32
VALUE ]0.00/0.00/0.00|0.00/0.00}0.00} 0.00/0.00}0.00}0.0010.00
AGE 3334 ) 3536|137 )38) 38|40 41| 42| 43
VALUE 0.00/0.001 Q.00 0.00}0.00 0.00I0.00I0.00]0.00 0.00}0.00
| |
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TRANSVERSE CRACKING ON AONC AFTERMILL & AC OVERLAY

IAGE 0] 1 2 3141 5 6 | 71} 8 9 | 10
IDEX=C-M*AGE*B VALUE |5.00/4.86|4.54]14.22)3.8913.57|324/2.91/2.58/2.25]1.92
AGE 11112} 1311415} 16 ) 17| 18} 18| 20 | 21
' Value: 517 VALUE }1.59|125|0.52)0.58/0.25/0.00} 0.00]0.00}0.00| 0.00{ 0.00
|Value:  0.3106222
Value: 1.02 AGE 22 )23} 24 )1 25|26} 27 ) 28 )29)30) 31| 32
VALUE ]0.00}0.00}0.00}0.00/0.00/0.0Q] 0.00|0.00/0.00{0.00} 0.00

AGE 33|34 35136|37]38 ) 3940 41| 42| 43
VALUE ]0.00/0.00]0.C0}0.00/0.00/0.00}0.00/0.00/0.00|0.00|0.00
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APPENDIX E2

PERFORMANCE MODELS FOR
FD PAVEMENT FAMILY
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APPENDIX E2.1

PERFORMANCE MODELS FOR
FD - O PAVEMENT FAMILY
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PAVEMENT FAMILY: FD - Original

Number of data points available for regression of performance curves : 3

Range of years of data available for the given family : 14 years

1. Block Cracking [BLK_CK]
Existing Expert Model ends at @ 28 years
Historical dara forced to end at 28 years has a R? value of :N/A
Optimum forced end point is obtained at ** years with a R?value of :N/A

2. Fatigue Cracking [FATG_CK]
Existing Expert Model ends at @ 26 years
Historical data forced to end at 26 years has a R? value of NA /
Optimum forced end point is obtained at ** years with a R? value of : N/A

3. Patch Deterioration [PTCH_DT]
Existing Expert Model ends at @ 20 years
Historical dara forced to end at 20 years has a R value of :NA /
Optimum forced end point is obtained at ** years witha R?value of :N/A

4. Roughness [ROUGH]
Existing Expert Model ends at @ 17 years
Historical data forced to end at 17 years has a R? value of :NA S
Optimum forced end point is obtained at ** years with a R? value of :N/A

5. RutDepth [RUT_DP]
Existing Expert Model ends at @ 17 years
Historical data forced to end at 17 years has a R? value of :NA /
Optimum forced end point is obtained at ** years with a R?value of :N/A

6. Transverse Cracking [TRAN_CK]
Existing Expert Model ends at @ 27 years
Historical data forced to end at 27 years has a R? value of :NA S
Optimum forced end point is obtained at ** years witha R?value of :N/A

In absence of sufficient data it is recommended that the existing expert models be used
until more data for this family becomes available:

Applied Pavement Technology, Inc.
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INDEX=C-M"AGE*B

C Value: 4385
M Value: 0.08572
B Value: 1.30

BLOCK CRACKING ON FD

IAGE 0| 1 2 3141 5 6 | 7| 8 9 | 10
VALUE |4.95{4.88|4.79)4.68|4.55|4.42]4.28{4.13|3.97|3.81|3.64
AGE 11112} 13|14 18] 16} 17 ) 18] 19 ) 20 | 21
VALUE |3.47]32913.11}2.92]2.73|2.53§2.34|2.13|1.93| 1.72} 1.51
AGE 22123 )24 )125126)27 ) 28 )}28}30) 31| 32
VALUE |1.30|1.08]0.86/0.63/0.41/0.18} 0.00{0.00/0.00| 0.00} 0.00
AGE ] 3334} 35)36)37) 38 ) 35 )40 41| 42| 43
VALUE |0.00}0.00/0.000.00{0.000.0040.000.00/0.00)0.00 Q.00

7187

i
5.00 — ; N
N : : '
P :
P : i
g i i
I : i
4.00 — : :
il v
. bz
sy} :
s | -
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= H H H ]
- - T i
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S : :
>< M :
i i :
=1 : !
= 200 - , —
1.00 L '
I3 | :
b : ;
. N i
a.00 ' -
0 5 10 15 20 25 30 35 40 45 50
AGE
P_BC_FD
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FATIGUE CRACKING ON FD

SLG

GE Q 1 2 3| 4 5 6 71 8 g | 10
INDEX=C-M*AGE~B VALUE 5.0015.00]14.98|4.95|4.91|14.85{4.78)14.69|4.53|4.4814.34
CGE 11112} 13 ) 1415|116} 17 ) 18} 181 20 | 21
C Vaiue: 5.00 VALUE 4.19)4.03]3.85]3.65|3.43]320}2.94|2.6812.39|2.08] 1.76
M Vaiue: 0.00465
B Value: 218 AGE j 22 |23} 24 | 25126 | 27 ) 28 | 29 )30} 31| 32
VALLUE |1.42]1.06|0.8%}0.28)0.00/0.00} 0.00|0.00{0.00|0.00}0.00
ACGE ] 33 ) 34| 35| 36137 38| 35 )40} 41| 42} 43
VALUE ]Q.0040.00/0.00)0.00/0.00/0.00}0-C0}0.00!0.0040.00}0.00
i
i
i 5.00 — — - -
P . ’ i
;; P | [ ‘ i
bl ; ' !
. s !
4.00 S .‘ ; -
P P i
| .
b o
w 3.00 - .
[ ; ! P
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[= . . § M .
= 200 - - ' - -
oo o ‘ -
el i
Pl EEE
R PPt
.00 . : :
5 10 15 20 25 30 3s 40 45 50
AGE ]
7197 P_FT_FD
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PATCH DETERIORATION ON FD

: AGE o) 1 2 3 4 5 6 7| 8 9 10
DEX=C-M"AGEAB VALUE 4.92149214.9214.5214.91{4.5014.88}4.84|14.79|14.7114.60
AGE 11112 13| 14115/ 16 ) 17 | 18] 18] 20 | 21
Vailue: 4.92 VALUE 4.45|425[4.00)3.68)328)2.80}2.22)1.53]0.71}0.00} 0.00
Vaiue: 0.0000323
Valua: 4.00 AGE | 23 )24 | 2512627 } 28 | 29{30) 31| 32
VALUE }0.00}0.00/0.00]0.00/0.00/0.00|Q.CQ}0.00/0.00{0.00|0.0Q
AGE ] 3334 35| 36|37)38) 32 ) 40 41| 42| 43
VALUE ]0.00j0.00|0.00|Q.00]0.00/0.00)0.CQ} 0.00/0.00/0.00 Q.00
5.0 - - -
EE C i [
¥
A b b ]
400 _,’ : : '
| ! :
: ! i
i i i
! ’ f |
w300 ' — "
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= 200 - —
N
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P
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b
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.00
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ROUGHNESS ON FD

| [AGE 0]1] 2131415 )6]718]9T710

NDEX=C-M"AGEAB VALUE | 4.89|4.89|4.87|4.82|4.75| 4.64| 4.50|4.32|4.08| 3.80| 3.47
Ge 11112] 131 14| 15] 16 ) 17 ] 18] 191 20| 21

C Value: 488 VALUE | 3.08|264| 214 1.57]0.94| 024} 0.00|0.00]0.00] 0.00| 0.00

M Vziue: 0.004182348
B Vaiue: 2.53

AGE ] 22123 ) 24 |1 25126127 ) 28 |129]30) 31| 32
VALUE |0.00/0.00/0.C0}0.00/0.00/0.00}0.C0{0.00{0.00}0.00]0.00

AGE 33 | 34| 35 ] 36 37 [ 38 | 36 | 40| 41 | 42 | 43
VALUE 10.00]0.00]|0.C0}0.00/0.00{0.00] 0.C0| 0.00/ 0.00/ 0.00] 0.00
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RUT DEPTH ON FD

, IAGE 1 2 4 5 6 7 8 8} 10
INDEX=C-M"AGEAB VALUE 4.54142413.95|3.66}3.38}3.08)2.81)2.52|224] 186
AGE 12 | 13 1)1 16 ) 17 ) 18} 18] 20§ 21
C Value: 485 VALUE 1.40}1.12)0.85{0.57) 0.2940.02}0.00 0.030.00}0.00
M Vaiue: 0.309535<4
B Vaiue: 0.87 AGE ] 22123 ) 24| 25126 | 27 ) 28| 29 30| 31} 32
VALUE |0.00/0.00/0.00)0.00/0.00{0.00) Q.00}0.00 0.00}0.00/0.00
AGE ] 33134 | 35 ) 36|37 38| 38|40 41| 42| 43
VALUE |0.00{0.00/0.00)0.00/0.00/0.00}G.C0}0.00/0.00}0.00}0.00
é s.co ' | . . : i PV b '
o FERIR
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TRANSVERSE CRACKING ON FD

_ GE 0 1 2 3 4 5 6 7 8 9 10
INDEX=C-M"AGE*B VALUE 8.00{4.8314.64|4.44|425|4.06}3.8713.68{3.49/3.30|3.12
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APPENDIX E2.2

PERFORMANCE MODELS FOR
FD - APAVEMENT FAMILY
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PAVEMENT FAMILY: FD — A [AC Overlay on Original]

Number of data points available for regression of performance curves : 1038
Range of years of data available for the given family : 05 to 19 years

1. Block Cracking [BLK_CK]

No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A

Optimum forced end point is obtained at 26 years with a R?value of :0.729v

2. Fatigue Cracking [FATG_CK]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 16 years with a R” value of :0.713 v

3. Patch Deterioration [PTCH_DT]

No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A

Optimum forced end point is obtained at 28 years with a R? value of :0.815
Adjusting from the expert curve of the Original Family use endpoint of 20 years

Historical data forced to end at 20 years has a R? value of 105317
4. Roughness [ROUGH]

No Existing Expert Model )

Historical data forced to end at ** years has a R? value of :N/A

Optimum forced end point is obtained at 16 years with aR’value of :0.579¢

5. RutDepth [RUT_DP]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 16 years witha R value of :0.471 v

6. Transverse Cracking [TRAN_CK]

No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 14 years with a R? value of :0.408

Applied Pavement Technology, Inc. 73
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APPENDIX E2.3

PERFORMANCE MODELS FOR
FD - F PAVEMENT FAMILY
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Range of years of data available for the given family

PAVEMENT FAMILY: FD - F [Mill & AC OL on Original]

. Block Cracking [BLK_CK]

No Existing Expert Model

Historical data forced to end at ** years has a R? value of

-Optimum forced end point is obtained at 12 years with a R? value of

. Fatigue Cracking [FATG_CK]

No Existing Expert Model

Historical data forced to end at ** years has a R? value of

Optimum forced end point is obtained at 12 years with a R? value of

. Patch Deterioration [PTCH_DT]

No Existing Expert Model

Historical data forced to end at ** years has a R? value of

Optimum forced end point is obtained at 12 years with aR? value of

. Roughness [ROUGH]

No Existing Expert Model

Historical data forced to end at ** years has a R? value of

Optimum forced end point is obtained at 10 years with a R? value of

. Rut Depth [RUT_DP]

No Existing Expert Model

Historical data forced to end at ** years has a R? value of

Optimum forced end point is obtained at 12 years with a R? value of

. Transverse Cracking [TRAN_CK]

Existing Expert Model ends at @ 22 years

Historical data forced to end at 22 years has a R? value of

Optimum forced end point is obtained at 09 years with 2 R? value of

Applied Pavement Technology, Inc.

Number of data points available for regression of performance curves : 582
: 06 to 15 years

:N/A
:0.888 v

: N/A
:0.823 7/

:N/A
:0.893 ¢

N/A
£ 0.638 v

:N/A
107714

:0.264
:0.767 4
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APPENDIX E3

PERFORMANCE MODELS FOR
THK PAVEMENT FAMILY
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APPENDIX E3.1

PERFORMANCE MODELS FOR
THK - O PAVEMENT FAMILY
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PAVEMENT FAMILY: THK — Original
Number of data points available for regression of performance curves : 1179

Range of years of data available for the given family : 03 to 26 years

1. Block Cracking [BLK_CK]
Existing Expert Model ends at @ 25 years
Historical data forced to end at 25 yearshas a R? value of :0.319
Optimum forced end point is obtained at 17 years with a R?value of :0.480V

2. Fatigue Cracking [FATG_CK]
Existing Expert Model ends at @ 16 years
Historical data forced to end at 16 years has a R? value of :0.208
Optimum forced end point is obtained at 10 years with a R? value of :0.368v

3. Patch Deterioration [PTCH_DT]
Existing Expert Model ends at @ 22 years
Historical data forced to end at 22 years has a R? value of :0.219
Optimum forced end point is obtained at 17 years with a R?value of :0.438¢

4. Roughness [ROUGH]
Existing Expert Model ends at @ 19 years
Historical data forced to end at 19 years has a R? value of :0.033
Optimum forced end point is obtained at 16 years with a R?value of :0.254¢

5. RutDepth [RUT_DP]
Existing Expert Model ends at @ 16 years
Historical data forced to end at 16 years has a R? value of :0244
Optimum forced end point is obtained at 16 years with a R?value of :0.244

6. Transverse Cracking [TRAN_CK]
Existing Expert Model ends at @ 40 years
Historical data forced to end at 40 years has a R? value of :0.208 v
Regression analysis provides inconclusive results so use the existing expert model.
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NDEX=C-M*AGE*B

= Value: 5.00
A Value:  0.012873

3 Vaiue: 1.88

BLOCK CRACKING ON THK
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FATIGUE CRACKING ON THK
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PATCH DETERIORATION ON THK

AGE 0| 1] 2)314]5)16171871 97110
NDEX=C-M*AGEAB  [VALUE |4.89(4.89(4.89|4.89|4.88|4.87|4.85|4.82|4.78|4.72]| 463

AGE | 11] 12113 14[15]16) 17 ] 18] 18] 2071 5
VALUE _ [4.53)4.3814.21) 3.99]3.72|3.40] 3.01| 258| 204 | 1.431 0.3

C Value: 4388
M Value: 0.0000431

B Value: 3.77

GE | 22| 23| 24| 25|25)27 ) 28]29/30)] 3771 32
VALUE _ |0.000.00/0.00] 0.00] 0.00] 0.004 0.0G|0.00] 0.00| 0.06] 6.00

AGE ] 33 134|385} 36)37) 38} 35} 40) 41| 42| 43
VALUE |0.00/0.00|0.00|0.00/0.60{0.C0}0.C0|0.C0|0.00}0.00|0.00
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ROUGHNESS ON THK

AGE 01 2 3|44 5 6 718) 9110
NDEX=C-M*AGE~*B VALUE |4.86|4.85|/4.82]|4.77]4.69|4.58|4.44]|4.28|4.08| 3.86]3.60

AGE | 11]12] 131 14115116 ) 17 | 18] 18] 20| 21
VALUE | 3.32]3.00| 265]226]1.85) 1.40 0.91) 0.39/ 0.00 0.00| 0.00

C Value: 486

M Value: 0.00863425<4
B Value: 2186 AGE 22| 23) 24 )25126)27 ) 28 ) 29|30 31} 32

VALUE |0.00{0.00{0.00{0.00/0.00]/0.00) 0.00}0.00/0.00}Q.00}0.00

AGE 3313 )35 }136|37)38) 35|40 41| 42} 43
VALUE 0.00/0.00/0.C0!0.00}0.00/0.00}0.00}0.00/0.0010.00}0.00
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RUT DEPTH ON THK

3141} 58 6 7 ) 8 9

SLG

GE 01| 2 10
NDEX=C-M"AGE~B VALUE |4.76|4.62)|4.43|4.20|3.96|3.69]3.41)3.12]2.81|2.48| 216
AGE 1111213 )14 1516 ) 17 | 18} 18| 20| 21
= Vaiue: 478 VALUE 1.83| 1.4811.1310.77]0.40/0.02) 0.C0| .00 0.00} .00 0.0
A Value: 0.1362671
3 Vailue: 128 [AGE |22 23] 24 ] 25| 26] 27 ) 28 ) 29| 30| 31 ] a2
VALUE |0.00/0.00{0.00)0.00]0.00{0.00] 0.G0| 0.00{0.00| 0.00] 0.00
AGE ] 3313438 ) 3637|381} 35 )40 41| 42| 43
VALUE [0.00]0.00/0.CG] 0.00]0.00]0.00] 0.C0{0.00/0.00]0.00]0.0G
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NDEX=C-M*AGE*B

C Vaiue: 4.99
M Vaiue: 0.0801574S

B Value: 1.12

TRANSVERSE CRACKING ON THK

[AGE 0 1] 2] 3]4]5)161718) 91710
VALUE |4.99|4.91|4.82|4.72|4.61|4.50|4.39|4.28|4.17|4.05|3.93
AGE 11112) 131 14 15]16 | 17 ] 18] 181 20| 21
VALUE | 3.81|3.68)| 3.57|3.45|3.33|320| 3.08]2.95| 282 | 269| 2.58
AGE 22 ) 23] 24 | 25126 27 ) 28 | 29) 30] 31 ] 32
VALUE | 2.43/2.30| 217 2.04]1.91| 1.78| 1.64| 1.51| 1.37] 1.24] 1.10
AGE | 33 ] 34| 351 6137138 ] 384041 a2 43
VALUE ]0.97]0.83|0.55|0.55]0.42/0.28] 0.14]0.00/0.00 0.00] 0.00
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APPENDIX E3.2

PERFORMANCE MODELS FOR
THK - A PAVEMENT FAMILY

121



122



PAVEMENT FAMILY: THK — A [AC Overlay on Original]

Number of data points available for regression of performance curves : 18939
Range of years of data available for the given family : 03 to 40 years

1. Block Cracking [BLK_CK]
Existing Expert Model ends at @ 20 years
Historical data forced to end at 20 years has a R? value of : 0.485
Optimum forced end point is obtained at 29 years with a R?value of :0.694 v

2. Fatigue Cracking [FATG_CK]
Existing Expert Model ends at @ 19 years
Historical data forced to end at 19 years has a R? value of :0.356
Optimum forced end point is obtained at 21 years with a R? value of :0.422
Adjusting from the expert curve of the Original Family use endpoint of 10 years
Historical data forced to end at 10 years has a R? value of 10375

3. Patch Deterioration [PTCH_DT]
Existing Expert Model ends at @ 20 years
Historical data forced to end at 20 years has a R? value of : 0.485
Optimum forced end point is obtained at 33 years with a R? value of :0.659
Adjusting from the expert curve of the Original Family use endpoint of 17 years
Historical data forced to end at 17 years has a R? value of 10378V

4. Roughness [ROUGH]
No Existing Expert Model
Historical data forced to end at ** years has a R* value of :N/A
Optimum forced end point is obtained at 21 years with a R?value of :0.363
Adjusting from the expert curve of the Original Family use endpoint of 16 years
Historical data forced to end at 16 years has a R* value of :0.296 v/

5. Rut Depth [RUT_DP]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 29 years with a R?value of :0.472
Adjusting from the expert curve of the Original Family use endpoint of 16 years
Historical data forced to end at 16 years has a R? value of 10364V

6. Transverse Cracking [TRAN_CK]
Existing Expert Model ends at @ 29 years
Historical data forced to end at 29 years has a R? value of : 0.037
Optimum forced end point is obtained at 15 years with a R? value of :0.339V
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BLOCK CRACKING ON THK AFTER ASPHALT OVERLAY

Ge 0 1 2 3 4 5 6 7 8 g 10
NDEX=C-M*AGE*B VALUE |5.00{5.00}5.0014.93{4.83{4.70|4.55|4.38/4.18]3.96]3.71
Ge 1112} 13 )14 15)16 |} 17|18 ) 19| 20| 21
- Value: 5.07 VALUE 3.45|3.16|2.85}2.5212.16| 1.7S} 1.39]0.98{ 0.54| 0.08} 0.00
4 Value: 0.01787804
3 Value: 1.88 . AGE | 2123 ) 24125126 27 } 28129130 ) 31| 32
VALUE }0.00/0.00)0.00|0.00}0.00/0.00}0.00|0.00{0.00/0.00]0.00
AGE ] 33134} 35|136)37]38) 38|40 41| 42| 43
VALUE }0.00{0.00)0.00}0.00{0.00/0.00) 0.Q0|0.00}0.00}0.00|0.00
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FATIGUE CRACKING ON THK AFTER ASPHALT OVERLAY

AGE Q 1 2 3 4 5 6 7 8 9 10
INDEX=C-M*AGE*B VALUE 5.00{5.0015.0014.50/4.76}4.58]{ 4.4014.18] 3.94| 3.68} 3.40
AGZ 111121 13| 14| 15|16 ) 17]18] 181 20 X
C Vaiue: 5.13 VALUE |3.10|2.78| 2.44]2.08|1.71) 1.32| 0.91]0.49/ 0.05| 0.00| 0.00
M Value: 003812857 . _
B Vaiue: 1.88 AGE ] 221231241 25|26 27 ) 28129 ) 30} 31| 32
VALUE |0.00/0.00}0.00/0.00/0.00{0.00|0.00/0.00|0.00]0.00}0.00
AGE | 33| 34 ] 35| 36137 | 38 | 39] 40| a1 ] 42 | 43
VALUE |0.00/0.00}0.00|0.000.00]/0.00}0.00/0.00/0.0040.00{0.00
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PATCH DETERIORATION ON THK AFTER ASPHALT OVERLAY

AGE 0| 1 213141} 5 6 | 7| 8 g |10
INDEX=C-M"AGE+B VALUE |5.00{5.00]5.00(5.00{4.95|4.83|4.69|4.52]/4.33|4.11|3.86

AGE 11112 ) 13| 14}115}) 16 | 17| 18| 19| 20 | 21
C Value: 5.16 VALUE |3.60|3.30)2.98|2.64/227]1.87| 1.45/1.01|0.54] 0.05{0.00
MValue: 0.0135681%

B Value: 1.8 AGE ] 22 123 ) 24 125|126 27 ) 28 129)30) 31| 32
VALUE 0.00/0.00{ 0.00|0.00{0.00/0.00 | 0.00]0.00/0.00} 0.00| 0.00

AGE 33| 34 ] 35 | 361 37 ] 38 | 39 ] 40 | 41 | 42 | 43
VALUE | 0.00|0.00}0.00]0.00]0.00}0.00 C.00|0.00]0.00] 0.00| 0.00
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TRANSVERSE CRACKING ON THK AFTER ASPHALT OVERLAY

GE 0| 1 2| 3} 4 5 6| 7)) 81} 9] 10
INDEX=C-M*AGE~*B VALUE 5.0014.48§4.0913.78/3.52)| 3281 3.07|{2.87|2.69|2.51|2.35
AGE 11112} 13} 1415 ) 16 ) 17| 18} 19| 20
C Vaiue: 5.38 VALUE 2.19|2.04} 1.88|1.75{1.61) 1.48} 1.35{1.23|1.10]0.88{0.87
M Vaiue: 0.8680216 :
B Value: 0.54 IAGE 2231241286126 )27 ) 2812930 31} 32
VALUE 0.75/0.64] 0.53/0.42]0.321022)0.11|0.01/0.00| 0.00{ 0.00
AGE 33134 ) 35)36]37| 38 ] 39|40 41| 42| 43
VALUE 0.0040.00}0.C0}0.0010.00{0.C0O) 0.00/0.00/0.00}0.00|0.00
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APPENDIX E3.3

PERFORMANCE MODELS FOR
THK - M PAVEMENT FAMILY
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PAVEMENT FAMILY: THK — M [Mill & AC OL on Original]

Number of data points available for regression of performance curves :2610
Range of years of data available for the given family :03t0 09 years

1. Block Cracking [BLK_CK]
Existing Expert Model ends at @ 23 years
Historical data forced to end at 23 years has a R? value of :0.789 &
Regression analysis provides inconclusive results so use the existing expert model.

2. Fatigue Cracking [FATG_CK]
Existing Expert Model ends at @ 19 years
Historical data forced to end at 19 years has a R* value of :0.001
Optimum forced end point is obtained at 13 years with a R?value of :0.55
Adjusting from the expert curve of the Ongmal Family use endpoint of 10 years
Historical data forced to end at 10 years has a R* value of 10444

3. Patch Deterioration [PTCH_DT]
Existing Expert Model ends at @ 20 years
Historical data forced to end at 20 years has a R? value of :0.768
Regression analysis provides inconclusive results so use the existing expert model.

Adjusting from the expert curve of the Original Famﬂy use endpoint of 17 years

Historical data forced to end at 17 years has a R? value of :0.7354
4. Roughness [ROUGH]

No Existing Expert Model

Historical data forced to end at ** yea:s has a R? value of :N/A

Regression analysis provides inconclusive results so develop an expert model.
Adjusting from the expert curve of the Original Famﬂy use endpoint of 16 years

Historical data forced to end at 16 years has a R? value of 100754
5. Rut Depth [RUT_DP]

No Existing Expert Model

Historical data forced to end at ** years has a R? value of :N/A

Regression analysis provides inconclusive results so develop an expert model.
Adjusting from the expert curve of the Ongma.l Family use endpoint of 16 years
Historical data forced to end at 16 years has a R? value of :0.720/

6. Transverse Cracking [TRAN_CK]
Existing Expert Model ends at @ 30 years
Historical data forced to end at 30 years has a R? value of :0.849
Regression analysis provides inconclusive results so use the existing expert model.

Applied Pavement Technology, Inc.
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BLOCK CRACKING ON THK AFTER MILL & AC OVERLAY

AGE 0 1 2 3| 4 5 6 71 8 9|10
INDEX=C-M*AGE*B VALUE 5.00/5.0014.97]4.85|4.7014.5314.36|4.17| 3.97] 3.75} 3.53
IAGE 11112} 13| 141 15 ) 16 17118} 19| 20} 21
C Value: 5.14 VALUE 3.30/3.06]2.81]2.55/2.29|2.02} 1.74| 1.45} 1.16{ Q.86 0.56
M Value: 0.06261244
B Value: 1.41 AGE 221231 242581268 | 27 ) 28 [ 29130 31| 32
VALUE 0.25/0.00] 0.0010.00{0.00| 0.00} 0.00| 0.00} 0.00| 0.00] 0.00
AGE 3334 35)36|37| 38| 39|40 41| 42| 43
VALUE 0.00/0.00| 0.00]0.00{0.00{0.00} 0.00{0.00]0.00{ 0.00{ Q.00
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FATIGUE CRACKING ON THK AFTER MILL & AC OVERLAY

. AGE 0| 1 2 ) 3] 4 5 61 7] 8 9 |10
INDEX=C-M*AGEAB VALUE |5.00)5.00|5.00]4.93|4.80]|4.64|4.45{4.24|4.00|3.74|3.45
AGE j 11112} 1314115} 16 ) 17 ) 18] 19| 20 | 21
C Value: VALUE ]3.14{2.80)2.45{207}1.67|1.24]0.80|0.33/0.00{0.00|0.00
M Value: 0.02711254
B Value: AGE j 22123 )24 | 25126 | 27 |} 28 )29 | 30 31| 32
VALUE }0.00(/0.00}0.00}0.00/0.00}0.00}0.00/0.00{0.00|0.00|0.00
AGE | 33|34 ] 353637 38| 3940 41} 42| 43
VALUE |0.00{0.00(0.00/0.00/0.00}0.00} 0.00{0.00{0.00}0.00{0.00
|
i :
5.00 4 - — — )
i ! . I [ Py ! i i :
b R NERRY é
e SRR RE RN I
. i R P Py
4.00 : - . - — ;
Pl o P Pyt ?
|
] ]
m 3.00 1 T . : i
= i . : |
> i i
>< . :
7} i :
=~ I : P
= 200 , —
. B HE
| R
! i
1.00 | ERE
' é |
| bgid
1 | ! i 4 E
0.00 e
10 15 20 25 30 3s 40 45 50
AGE
7/97 P_FT_TK_MO

(VS



G150 = patenbg-y

6100 Zl6C ¥1'0  L0VOL
(hl<)ad enjea ) jou3 ‘g enjep

's9jewS g JULdIYR0D

ANINIOYUId HISL

bbi'0 = pasenbg-y

GE0'0 825C €210 LIEOL
(hl<)ad enjeA § Jou3 'pig enjep

:sajewn)sg juaidyjeon

31LNIOY3d H10S

1120 = palenbg-y
8LL1'0 6VL1L 9600 89L0L
(hl<hd enjeA y sou3 pig enjep

sajewl)sy Jua180)
FINIOYId HISE

01 ‘Jwodpug paoio4

D9 :poyisi sishjeuy
JILVHAVND :edAy japoiy
TV :(s)eap

MNO'OLVd :xapu|

MHL ‘Anwey

8661 v0'8L:2L L Aepwy ny) :sisfjeuy Jo ejeg

0S

ov

VruLw T N TN

(s1eap) aby

o€ 0c
1 I

alLvdavno
pIORIIN £

144

21008



PATCH DETERIORATION ON THK AFTER MILL & AC OVERLAY

AGE ¢] 1 2 3| 4 5 6 7 8 9 110
INDEX=C-M"AGE*B VALUE 5.00{5.0015.00|5.00/5.00|14.87]14.72]4.5414.3414.10| 3.84
AGE 11112 | 13} 14|15} 16 } 17 ) 18| 19| 20 | 21
C Value: 521 VALUE _|3.55|3.23|2.88|2.51/2.11] 1.67 | 1.21]0.72] 021/ 0.00 0.00
M Value: 0.013067€S
B Vailue: 202 AGE 2123 )24 )25)26) 27 ) 282930} 31| 32
VALUE 0.00/0.00) 0.00|0.00/0.00}0.00} 0.00}0.00{0.00} 0.00}0.00
AGE 33134 35)36|37)38) 39|40 41| 42| 43
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TRANSVERSE CRACKING ON THK AFTER MILL. & AC OVERLAY

AGE 0] 1) 2] 3]4]5)16]71819110
NDEX=C-M*AGEAB VALUE | 5.00|4.51|4.15|3.86|3.62| 3.39| 3.19| 3.00| 2.82| 2.65| 2.45
AGE | 11]12) 13| 14| 15] 16| 17] 18] 19] 20 ] 21
C Value: 523 VALUE |2.33|2.18| 2.03|1.89/|1.76] 1.63) 1.50|1.37| 1.25] 1.13] 1.01
M Vaiue: 07219313
B Vaiue: 0.58 AGE 22 | 231 24 | 25 26| 27 | 28] 291 30 311 32

VALUE 0.89/0.78)0.67}0.56/0.45|0.35| 024 0.14/0.04} 0.00{ 0.00

AGE 3334 ) 353637381 39]40] 41| 42| 43
VALUE 0.00/0.00)0.00| 0.00{0.0040.00 0.00/0.00/0.00/0.00{0.00

s.c0

4.00

3.00

230

INDEX VALUE

1.00

Q.00
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APPENDIX E4

PERFORMANCE MODELS FOR
TONS PAVEMENT FAMILY
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APPENDIX E4.1

PERFORMANCE MODELS FOR
TONS - O PAVEMENT FAMILY
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PAVEMENT FAMILY: TONS - Original
Number of data points available for regression of performance curves : 5646

Range of years of data available for the given family : 03 to 43 years

1. Block Cracking [BLK_CK]
Existing Expert Model ends at @ 26 years
Historical data forced to end at 26 years has a R? value of :0.447
Optimum forced end point is obtained at 35 years with a R’ value of :0.548 v/

2. Fatigue Cracking [FATG_CK]
Existing Expert Model ends at @ 22 years
Historical data forced to end at 22 years has a R? value of :0.182
Optimum forced end point is obtained at 20 years with a R%valueof :0.295¢

3. Patch Deterioration [PTCH_DT]
Existing Expert Model ends at @ 19 years
Historical dara forced to end at 19 years has a R? value of :0.489
Optimum forced end point is obtained at 20 years with aR?value of :0.548 v

4. Roughness [ROUGH]
Existing Expert Model ends at @ 21 years _
Historical data forced to end at 21 years has a R? value of :0.017¢
Regression analysis provides inconclusive results so use the existing expert model.

5. Rut Depth [RUT_DP]
Existing Expert Model ends at @ 15 years
Historical data forced to end at 15 years has a R? value of :0.351
Optimum forced end point is obtained at 20 years with a R?value of :0433¢

6. Transverse Cracking [TRAN_CK]
Existing Expert Model ends at @ 38 years
Historical data forced to end at 38 yearshas a R? value of : 0.004
Optimum forced end point is obtained at 20 years with a R?valueof :0.251¢

Applied Pavement Technology, Inc. 157
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BLOCK CRACKING ON TONS

: AGE 0 1 2 34| 5 7] 8 g | 10
IDEX=C-M*AGE~B VALUE |4.98]4.97|4.95|4.92|4.87]|4.80|4.72)4.62|4.51|4.39|424
AGE 11112) 13 ) 14 15| 16| 17 ) 18] 1S9 | 20 | 21
:» Vaiue: 4398 VALUE 4.0943.91)3.73}3.22)3.3013.07} 282 2.55]|2.2711.97] 1.68
| Value: 0.006873
| Value: 203 AGE 22 | 23] 24 | 25| 26127 ) 28 | 29 30| 31 ] 32
VALUE 1.3310.89|0.863}0.25{0.00/0.00§ 0.C0| 0.00/0.00}| 0.00f0.00
AGE ] 33132435 3637|138 38)40] 41| 42| 43
VALUE 0.00/0.00/0.00]0.C0{0.0040.C0}|0.00| 0.00/0.00] .00} Q.00
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FATIGUE CRACKING ON TONS

AGE 0 2 314 5 6 7| 8 9 |10
IDEX=C-M*AGEAB VALUE |4.99|4.98|4.56|4.92|4.87)|4.79| 4.68|4.57|4.42| 425|4.06
AGE 111213 ) 14]15)16 ) 17| 18| 18| 20| 21
} Value: 459 VALUE |3.84]3.60|3.3413.04]2.72] 2.38) 2.01|1.61]1.18]0.72]0.24
| Value: 0.00586 .
 Values 220 AGE 22123124} 25)126127 | 28 )28 30} 31 32
VALUE 0.00}0.00| 0.0Q} 0.00/0.00)0.0Q|0.C0}0.00)0.00| 0.0} Q.00
AGE | 33 | 34 | 35 | 36| 37 | 38 | 38 | 40 | 41 | 42 | 43
VALUE ]0.00/0.00}0.000.00{0.00/0.0Q}0.C0|0.00/0.00}0.00/0.00
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NDEX=C-M*AGE“*B

> Value: 4.88
f Value: 0.0000488

| Value: 3.92

PATCH DETERIORATION ON TONS

Ge 0 1 2 3)14) 8 6 7| 8 g {10
VALUE |4.88|4.88|4.88]4.88|4.87|4.85]4.83|4.78|4.71|4.61|4.47
AGE 11} 12) 13} 1418116} 17§ 18] 19| 20 | 21
VALUE |4.25)4.05{3.74}3.36/2.89|2.32} 1.63}0.81/0.00/ 0.00{0.00
AGE 212324252627 | 28 ) 29|30 31| 32
VALUE ]0.00/0.00/0.00/0.00/0.00/0.00}0.00)0.00/0.00{0.00)0.00
AGZ 331 34|35 ) 3637|138 ) 35|40 41| 42| 43
VALUE |0.C0}0.00/0.C0}0.0040.00{0.00)0.C0}0.00/0.000.00}0.00
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ROUGHNESS ON TONS

GeE o 1 2 3 4 5 6 7 8 9 10
DEX=C-M*AGE~*B VALUE 4.8614.85]4.83|4.7814.7214.63}4.52]4.3814.23|4.05}3.85
AGE 11112113} 14158} 16 ) 17 ) 18| 19} 20 ) 21
Value: 4.86 VALUE 3.63/3.3713.1012.8012.47| 212} 1.74] 1.34/0.91} 0.45} 0.00
Vaiue: 0.007471023
Value: 213 AGE 2} 23) 24 ) 25} 25 27 } 28 ) 29|30 31| 32
VALUE 0.00/0.00)0.00}0.00/0.00{0.00} Q.00 0.00/0.00| .00} Q.00
AGE ] 33134} 35|36|37138) 38 ) 40} 41 ) 42 ) 43
VALUE }0.00/0.00/0.C0}0.00/0.00}0.00} 0.CQ} Q.00 0.00]0.00) 0.0C
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RUT DEPTH ON TONS

JAGE 0 1 2 3 4 5 8 7 8 9 10
DEX=C-M*AGE~B VALUE | 4.82|4.58|4.30| 4.00| 3.70|3.39)| 3.07| 2.74] 2.42| 2.08] 1.75
AGE 11 122) 13| 14 ) 15} 16 17} 181 19} 20| 21
Value: 482 VALUE 1.41}1.07]0.72} 0.37]0.02/0.00} 0.00} 0.00{0.00} 0.0C} 0.00
Value: 02440305
Vaite: 1.10 AGE 22| 23] 24 ] 25]26] 27 | 28 | 291 30| 31 ] 32
VALUE 0.00}0.00/0.00}0.00{0.00{0.00} 0.00|0.00/0.00|0.00}0.00
AGeE |33|34|35|36]37!38!3S|40|41|42}43
VALUE ]0.00/0.00/0.000.000.00]0.00) 0.00| 0.00} 0.00] 6.00] 0.00
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NDEX=C-M*AGE~*B

> Value: 497
A Value: 0.03163675

3 Value: 1.39

TRANSVERSE CRACKING ON TONS

Ge 0 1 2 3 4 S =] 7 8 g |10
VALUE 4.9714.94|14.89}14.82|4.75{4.67]4.58{4.50{4.40{4.30{4.15
AGE 11)112) 13 )14 )15 16 ) 17 | 18] 18| 20| 21
VALUE |4.08]3.97|3.85|3.73|3.61]3.48}3.35/321/3.07| 293|275
AGE | 22123124 ) 25126127 | 28 )28 30 |- 31| 32
VALUE 283)22012.35}2.1812.04|1.88) 1.72] 1.26| 1.32) 1.23] 1.06
AGE | 33 ) 34| 35| 3637 | 38 ) 39|40 41 ) 42 ) 43
VALUE ]0.8%/0.71]0.341Q0.36/0.18{0.00} 0.C0|0.00/0.00] 3.00| 0.00
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APPENDIX E4.2

PERFORMANCE MODELS FOR
TONS - A PAVEMENT FAMILY
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PAVEMENT FAMILY: TONS — A [AC Overlay on Original]

Number of data points available for regression of performance curves : 14412
Range of years of data available for the given family : 04 to 29 years

1. Block Cracking [BLK_CK]
Existing Expert Model ends at @ 20 years '
Historical dara forced to end at 20 years has a R? value of 104917
Regression analysis provides inconclusive results so use the existng expert model.

2. Fatigue Cracking [FATG_CK]
Existing Expert Model ends at @ 18 years
Historical darta forced to end at 18 years has a R? value of :0.396
Optimum forced end point is obtained at 23 years with a R?value of :0.451
Adjusting from the expert curve of the Original Family use endpoint of 20 years
Historical dara forced to end at 20 years has a R? value of 104174

3. Patch Deterioration [PTCH_DT]
Existing Expert Model ends at @ 19 years '
Historical data forced to end at 19 years has a R? value of 104534
Regression analysis provides inconclusive results so use the existing expert model.

4, Roughness [ROUGH]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 21 years with a R?value of :0.356¢

5. RutDepth [RUT_DP]
Existing Expert Model ends at @ 13 years
Historical data forced to end at 13 years has a R? value of :0.368
Optimum forced end point is obtained at 22 years with a R?value of :0.428
Adjusting from the expert curve of the Original Family use endpoint of 20 years
Historical data forced to end at 20 years has a R? value of 103974

6. Transverse Cracking [TRAN_CK]
Existing Expert Model ends at @ 25 years
Historical data forced to end at 25 years has a R? value of :0.370
Optimum forced end point is obtained at 23 years witha R?value of :0.426
Adjusting from the expert curve of the Original Family use endpoint of 20 years
Historical data forced to end at 20 years has a R? value of :0.349

Applied Pavement Technology, Inc. 173
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BLOCK CRACKING ON TONS AFTER ASPHALT OVERLAY

. AGE 0 1 2 3} 4 5 6 7 8 S | 10
NDEX=C-M*AGE*B VALUE 5.00/5.00)14.8414.85|4.72]4.57}14.39|4.1913.96} 3.72] 3.45
Ge 11)12) 131 14|15 16 ) 17| 18| 19| 20 | 21
C Value: 5.04 VALUE 3.16)2.85)12.52)2.18{1.81]1.42} 1.02/0.58/0.15} 0.00{ 0.00
v Value: 0.02826832
3 Value: 1.75 AGE j 22|23} 24| 2512627 ) 28129} 30} 31| 32
VALUE |0.00/0.00}0.00/0.00{0.00|0.00) 0.0040.00/0.00{0.00]0.00
AGE ] 33134 3513637} 38| 39|40 41| 42| 43
VALUE ]0.0040.00}0.C0|0.00/0.00/0.00}0.00/0.00{0.00|0.00|0.00
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FATIGUE CRACKING ON TONS AFTER ASPHALT OVERLAY

GE 0 1 2 3 4 8 6 7 8 9 10
INDEX=C-M*AGE*B VALUE 5.0015.00}4.26{4.79|4.58]14.36|4.101{3.83{3.53{322]2.89
AGE 114112 ) 13| 1415|116 ) 17} 18| 18| 20} 21
C Vaiue: 5.16 VALUE 25412171 1.7941.3910.¢8] 0.£5] 0.12]0.00| 0.004 0.00{ 0.0C
M Value: 0.07192761
B Value: 1.50 AGE 22123} 24| 25|126| 27| 28)29) 30} 31| 32
VALUE 0.00/0.00)0.00/0.00}0.00/0.00} 0.00}0.00|0.00| 0.00)0.00
AGE 3334} 353637} 38| 3¢ 40 ] 41| 42} 43
VALUE 0.00/0.00)0.00}0.00(0.00/0.00| .00} 0.00/0.00|0.00|0.00
i
5 |
f i
!
i !
s.00 . P ' : : vl
4.00 ; —_— . ' , —
' PP b '
i ! i
P ! H
Pl i |
W 200 L. ; :
< ; b !
> . S
>x H H S
= o o ‘ l
Z 200 i —
i
i I
1.00 —
; i4
i Pii
~ Piel
a.0o , s‘ — ;
1] 5 10 15 20 25 30 35 40 45 50
AGE
P_FT_TS_AO

i1




0G0 = paJenbg-y

0 982% 1100 IEEOL
(hl<)1d @njea y Jou3 ‘pis enjep

Sajew|sy uaRI[0)

FULNIOHId HISL

L1y'0 = pasenbg-y

2000 88S€ 200 85204
(hl<)1d enjea } J0113 ‘pig enjep

:Sajewsy JusioyL0n)

FLNIOYAd H10S

9z€'0 = pasenbg-y

6000 1G6'Z 2500 €GL 01
(M<)d enjea ) 10113 IS enjep

'$3jewljs3 Juadleon)

FUANIONId H1ST

0¢ uc_oavcm padlo4

DO poye\ sishjeuy

olLvHavND :edAy jspon

Tiv (s)heap

NO'OLVL xapu)

SNOL ‘Ajweqy

8661 vTiEv:LL L AeN nyl :sishjeuy jo ejeq

0S

oY

CUrrry T OINUL YT

(siea)) aby

oe 0¢ ol 0
I ke i I

olLvdavno
IORIIN£

178

2l00g



PATCH DETERIORATION ON TONS AFTER ASPHALT OVERLAY

|AGE 0| 1 2| 3}| 4 S 6 | 7)) 8 9 {10
INDEX=C-M*AGE*B E/ALUE 5.00/5.00}5.00|5.00|5.00{4.98] 4.90]4.78|4.63|4.43{4.20
ACE 111121 13141151 16 ) 17 ) 18| 19| 20 | 21
C Vaiue: 5.11 VALUE ]3.91)3.57}3.17]2.71]218{ 1.58} Q.82 0.17}0.00| 0.00/ 0.00
M Value: 0.001232851
B Value: 287 AGE 2|23 ) 24)25)126) 27} 28 )29} 30) 31| 32
VALUE }0.00/0.00|0.C00}0.00/0.0040.00}0.00{0.00{0.00]0.00}0.00

AGE 33|34) 35|36)37) 38| 39|40 41| 42 | 43
VALUE }0.00/0.00}0.00]0.00/0.00)0.00} 0.00{0.0040.00{0.00|0.00
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RUT DEPTH ON TONS AFTER ASPHALT OVERLAY

IAGE 01} 1 2 3} 4 5 6 | 7)) 8 g | 10
INDEX=C-M*AGE~*B VALUE 4881451)14.13|3.7613.38|3.01}2.63|226}1.88|1.51] 1.14
AGE 11)12 ) 13|14} 15} 16| 17| 18] 19| 20 | 21
C Value: 4.88 VALUE 0.76/0.33§ 0.01]0.00/0.0010.00} 0.00{0.00|0.00}0.00] 0.00
M Vaiue: 0.3742857 .
B Value: 1.00 AGE 21232425126 27} 28|29 30} 31| 32
VALUE 0.00{0.00}0.00}0.00/0.00]C.C0{ 0.00}0.00/0.00)0.00{0Q.C0
AGE | 33|34 35| 36)37| 38| 39| 40] 41| 42| 43
VALUE ]0.00/0.00]0.C0}0.00/0.00}0.00} 0.00|0.00/0.00]0.00{ Q.00
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TRANSVERSE CRACKING ON TONS AFTER ASPHALT OVERLAY

GE 0) 1) 21314)5)6|7)8]) 9710
NDEX=C-M*AGE*B VALUE | 5.00|4.83|4.54|4.28|4.03]3.80}3.57|3.36]3.14| 2.84|2.74
AGE 11)12) 13 ] 141 15) 16 ) 17/ 18| 18] 20| 21
> Vaiue: 523 VALUE |2.54]|235]2.15]1.97|1.78} 1.60] 1.42|1.24]1.06/0.89]0.72
AValue:  0.3951392
3 Vaiue: 0.80 AGE 22 | 23| 24 )| 25| 26| 27 | 28 | 29[ 30 | 31 ] 32
VALUE | 0.55]0.38/021]0.04/0.00) 0.00] 0.00}0.00{0.00] 0.00 0.00
AGE 33|34 ) 353637 )38 39]40 41| 42| 43
VALUE ]0.00/0.00) 0.000.00/0.00f0.00] 0.00/0.00/0.00] 0.00{0.00
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APPENDIX E4.3

PERFORMANCE MODELS FOR
TONS - M PAVEMENT FAMILY
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PAVEMENT FAMILY: TONS -~ M [Mill & AC OL on Original]

Number of data points available for regression of performance curves : 855

Range of years of data available for the given family :03t0 07 yeal;s

1. Block Cracking [BLK CK]
Existing Expert Model ends at @ 22 years
Historical data forced to end at 22 years has a R? value of :0.804
Optimum forced end point is obtained at 16 years with a R?value of :0.873v

2. Fatigue Cracking [FATG_CK]
Existing Expert Model ends at @ 17 years
Historical data forced to end at 17 years has a R? value of :0.041
Optimum forced end point is obtained at 10 years with aR?value of :0.898 v

3. Patch Deterioration [PTCH_DT]
Existing Expert Model ends at @ 18 years
Historical dara forced to end at 18 years has a R? value of _ :0.866 v
Regression analysis provides inconclusive resuits so use the existing expert model.

4. Roughness [ROUGH]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Regression analysis provides inconclusive results so develop an expert model.
Adjusting from the expert curve of the Original Family use endpoint of 21 years
Historical data forced to end at 21 years has a R? value of :0.621

5. Rut Depth [RUT_DP]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Regression analysis provides inconclusive results so develop an expert model.
Adjusting from the expert curve of the Original Family use endpoint of 20 years
Historical data forced to end at 20 years has a R? value of :0.874 4

6. Transverse Cracking [TRAN_CK]
Existing Expert Model ends at @ 25 years
Historical data forced to end at 25 years has a R? value of :0.844
Regression analysis provides inconclusive results so use the existing expert model.
Adjusting from the expert curve of the Original Family use endpoint of 20 years
Historical data forced to end at 20 years has a R? value of - :0.728 Y
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BLOCK CRACKING ON TONS AFTER MILL & AC OVERLAY

IAGE Q 1 2 3| 4 5 6 7141 8 9 | 10
INDEX=C-M*AGEA*B VALUE 5.00{5.0014.9014.73/4.55|4.3614.1513.94|3.72] 3.48|3.25
ACGE 1112} 1314} 15} 16 17118 18} 20 | 21
C Value: 5.14 VALUE 3.0112.7612.511225{1.88}1 1.71} 1.44]1.16] 0.87]0.58/ 0.30
M Value: 0.1013757
B Value: 127 AGE 22123 ) 24| 25)26) 27 ) 282930} 31| 32
VALUE 0.00/0.00}0.C0|0.00{0.00{0.00| Q.00}0.00{0.00] 0.00] 0.00
AGE 33|34 ) 35)36|37] 38} 3%|40) 41| 42| 43
VALUE 0.00)0.00} 0.00/0.00{0.00} 0.00} 0.00}0.00/0.00}0.00] 0.00
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FATIGUE CRACKING ON TONS AFTER MILL & AC OVERLAY

AGE g 1 2|1 3144 5 6 | 7} 8 9 } 10
VALUE |5.00{5.00)4.93]4.75{4.55/4.31}4.05{3.77|3.47| 3.16{2.82

INDEX=C-M*AGE*B

AGE 11112} 13| 14}15) 16} 17 ) 18] 18] 20 | 21
C Vaiue: 5.18 VALUE |2.47)2.11}1.73]1.34/0.93}0.51} 0.08{0.00{ 0.00| 0.00{ 0.00

M Value:  0.0787883
B Value: 1.47 AGE 22123 ) 2425} 26} 27 ) 28}23}30} 31} 32

VALUE 0.00]0.00}0.00}0.00/0.00}0.00}0.00}0.00/0.00/0.00|0.00

AGE 33|34 ) 35)236)37|38) 39]40| 41} 42| 43
VALUE }0.00{0.00}0.C0}0.00/0.00{0.00}0.00|0.00/0.000.00|0.00
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PATCH DETERIORATION ON TONS AFTER MILL & AC OVERLAY

5 61718} 9] 10

AGE 0 1 2 3| 4
NDEX=C-M*AGE*B VALUE 5.00(5.00}5.00(5.00/5.0015.00)4.96|4.85|4.69| 4.50{4.25
AGT 11112} 13 ) 1415} 16} 17 ) 18| 19| 20 | 21
C Value: £.16 VALUE 3.9413.58|3.15]2.65)2.07} 1.404 0.65}0.00}0.00} 0.00{ 0.00
M Vaiue: 0.00085221E5
B Value: 3.01 AGE 2212324} 25|26 27 ) 28)29)}30| 31| 32
VALUE 0.00/0.00/ 0.C0}0.00/0.00{0.00} 0.00|0.00)0.00} 0.00]0.00
AGE 33 )34} 3536|3738 ) 3940 41) 42 43
VALUE 0.00/0.00 0.C00.00]0.00{0.CO| 0.00}0.00/0.00}0.00{0.00
5.00 :
| T P
I BRE ! D 2 Do
: : o : B ;
| R ERRRIN
4.00 ' . ’ —
‘ AEEEENNE ! | Ll i
» Bl
L T
NN o ; P ?
g 3.00 [ : : . i ¢
< RN : ! |
> i : i
> Do, }
[=1 o !
Z 20 ' ——
i bic
1.00 F ! L.
| RN
: i B
0.00 : ' -
0 5 10 15 20 25 0 35 40 45 50
AGE
P_PT_TS_MO

197

SLG
195



L e ) ke emwae
a 2 ——t
. e

998°0 = palenbg-y

L000 €229 ¥L00 58001
(h<)1d enjea § o113 "pig enjep

sojewsy usidyeon

ALNIOYAd HISL

998°0 = pasenbg-y

L000 €229 vI00 S800 1
(hl<)1d enjea ) Jou3 pig enjep

‘sajewnisy Jusioiyso)

IULNIOYId HLOS

998'0 = paienbg-y

L1000 €229 ¥I00 S8001
(h<)d enjea y soug "pig enjep

‘sajewjs3 jus)oieon

IULNIONAd HIST

81 :jujodpus paoio4

DO :poyiey sishjeuy
JlLvdavnoD :edAy fepony
TV (s)esp

1QHOLd xspuj

SNOL :Ajwey

8661 €b:21:81 L Ao ny) sishjeuy jo ejeq

0§

oY

Y4y =U SNQL POl
(sieap) oby

0e 0c

ol

i L 3

i oEn

JlLvdAavno
1dHO1d

196

8109g



691°0 = pasenbg-y

ZLE'0 €01k~ €100 SLo0-L
(hl<)id enjen 3 Jo113 "pig enjep

:S9jeWST JUaIdIe0)

ATLNIDYId H1SL

129°0 = paienbg-y

200 €El'e- 2100  ¥S00- 1
(hl<)1d enjea y 1on3 pig enjep

s3jewjs3 Jusiolje0n

IULNIDYId HL0S

8€9'0 = pasenbg-y

L100 GZ'€- 9200 €800-1
(hl<)1d enjen 3 10113 pig BnjEA

sajewnjsy Jusioyson)

IULNIOYId HISZ

12 ‘Jujodpuz pedio

DO :poylel s|shjeuy
JILvHavND :edA] |apowy
TV :(s)eap

HONOY :xepuj

SNOL :Anuey

8661 6€:81:81 L Aepy nyL :sisAjeuy jo ajeq

0G

ov

GG8 =U 'SNO.L ‘pasanir
(siea)) aby

o€ 0¢
! "

a11Lvddavno

A . e - e e

197

81008



198



GG8 =U 'SNOL ‘patepir
(sieap) aby

199

0S ov 115 (174 ol 0
_ 1 ! sk ! !

b.8°0 = paienbg-y

L0000 2¥v'9 100 /9001
(hl<)1d enjen y Jou3 'pig enjep

:S9jew|)s3] Jusiole0 D

ILNIOYId HLSL

- N
¥/8°0 = paienbg-y
1000 ¢vb'9 100 9001
(hl<)1d enjea y Joug 'pig enjep
S3ajew)sy JusIdIY80) -
3LNIDHAd HLOS

21003

- bbL’0 = pasenbg-y

¥SE'0 S00'L- LEOD ZE00- L
(hi<)ad enjeay sou3 pis enjep

‘sajewjs3 Jusioiyaon

INLNION3d HLST

0¢ ‘wodpug pasio

DY :poye| sishjeuy

JlLvdavND :edA) |apop

TV (s)eap

da 1Ny :xspu

SNOL ‘Anwey

8661 SE'61:81 L Ay nyL :sishjeuy jo ajeq

olLvdavno

A meme 2 emma



200



TRANSVERSE CRACKING ON TONS AFTER MILL & AC OVERLAY

IAGE 0 1 2 3] 4 5 6 7 8 g | 10
NDEX=C-M*AGE~*B VALUE 5.00/4.87]4.58|4.3414.10|3.87}3.64{3.43|13.21/3.01}2.80
AGE 11112 ) 131 14| 15) 16 | 17 ) 18] 18| 20 | 21
C Value: 523 VALUE 2.60)2.411221)2.02/1.83} 1.65} 1.46/1.28|1.10/0.92]0.74
v Value: 0.35883735
3 Vaiue: 0.83 AGE 2|23} 2425|2627 ) 28| 29)30} 31} 32
VALUE 0.56]0.38/0.21/0.04/0.00/0.00§ 0.00{0.00/0.00} 0.00} 0.00
AGE 33134 35)36)37| 38| 39|40 41| 42| 43
VALUE 0.00/0.00{0.00{ 0.0040.00{0.00} 0.00/0.00{0.00}0.00} 0.00
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APPENDIX ES

PERFORMANCE MODELS FOR
TONW PAVEMENT FAMILY
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APPENDIX ES.1

PERFORMANCE MODELS FOR
TONW - O PAVEMENT FAMILY
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PAVEMENT FAMILY: TONW — Original

Number of data points available for regression of performance curves

Range of years of data available for the given family

1. Block Cracking [BLK CK]
Existing Expert Model ends at @ 20 years
Historical dara forced to end at 20 years has a R? value of
Optimum forced end point is obtained at 26 years with a R? value of

2. Fatigue Cracking [FATG_CK]
Existing Expert Model ends at @ 15 years
Historical data forced to end at 15 yearshas a R? value of
Optimum forced end point is obtained at 26 years with a R? value of

3. Patch Deterioraton [PTCH_DT]
Existing Expert Model ends at @ 18 years
Historical data forced to end at 18 years has a R? value of
Optimum forced end point is obtained at 27 years Wlth a R? value of

4. Roughness [ROUGH]
Existing Expert Model ends at @ 19 years
Historical data forced to end at 19 years has a R? value of
Optimum forced end point is obtained at 27 years with a R? value of

5. RutDepth [RUT_DP]
Existing Expert Model ends at @ 12 years
Historical data forced to end at 12 years has a R? value of
Optimum forced end point is obtained at 27 years with a R? value of

6. Transverse Cracking [TRAN_CKX]
Existing Expert Model ends at @ 21 years
Historical data forced to end at 21 years has a R? value of
Optimum forced end point is obtained at 27 years with a R? value of

Applied Pavement Technology, Inc.

: 1704
: 03 to 62 years

:0.173
10522/

:0.210
:0.406 v

:0.208
10499 &

: 0.064
:0.289 ¢

:0.161
10484 4

:0.235
104534
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{IDEX=C-M*AGE+B

> Value: 5.0
I Vaiue: 0.01339

' Value: 2.00

BLOCK CRACKING ON TONW

AGE 0} 1 2 3)4)] 8 6 71 8 g | 10
VALUE |5.00]5.00]4.66|4.89|4.80|4.68|4.53}4.35{4.15{3.93|3.67
ce J11112) 13} 1415|116} 37| 18| 18| 20| 21
VALUE )3.39{3.08{2.75}2.39)200|1.58| 1.14}0.67|0.18{0.00{ 0.00
AGE 2123124 ) 28)126})27}28)29)30]| 31| 32
VALUE ]0.00/0.00§0.00}@.00/0.00{0.00}0.C0J}0.00/0.00{0.00/0.00
AGE 33134351 3637|3835 40| 41])42] 43
VALUE |0.00{0.00)0.000.00/0.00/0.00| 0.C0|0Q.00/0.00/0.00| Q.00
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FATIGUE CRACKING ON TONW

AGE 0 1 2 314 8 6 7| 8 g )10
{DEX=C-M"AGEAB VALUE |4.74|4.74]|4.73| 4.70|4.65|4.57 | 4.44| 4.27|4.03| 3.73| 3.36
AGE | 1111213 | 14]15]16) 17 ] 18] 19] 20 21
; Vaiue: 474 VALUE ]2.80)2.36}1.71}0.85/0.08]0.00}Q.00{ 0.00/0.00{ 0.00} 0.00
i1 Vaiue: 0.c0138
| Value: 3.00 AGE 2123} 2¢ ) 25126127 ) 28 )29 )30 31} 32
VALUE 0.00/0.0040.0010.00}0.00/0.00} 0.CC{0.00}0.00/0.00}0.00
AGE | 33 ]34 | 35| 36|37 |38 ) 35 )40 41 42| 43
VALUE ]0.00/0.00{0.€010.00/0.00/0.00} 0.CC{0.00/0.00}0.00|0.00
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PATCH DETERIORATION ON TONW

Ge (0] 1 2 3 4 5 8 7 8 g 10
NDEX=C-M°AGEAB VALUE |4.72|4.72|4.72]4.72|4.71| 4.68 | 4.66|4.60|4.52| 4.40| 4.23
AGE ] 111 12)13 ) 141816} 17 ) 18 ) 19 ) 20| 21
S Vaiue: 4.72 VALUE |4.00|3.69|3.29)2.80|2.18] 1.42] 0.0 0.00/0.00 0.00| 0.00
A Vaiue: 0.0000438 .
3 Vaiue: 405 ACGE j 2212324 ) 258|261 27 ) 28 )29)30) 31 ) 32
VALUE |0.00/0.00}0.C0}0.00]0.00{0.00)0.C0}0.00|0.00{0.00}0.00
AGE ] 33} 34) 381 36|37)38) 32|40} 41 ) 42| 43
VALUE |0.00}0.00/0.C0j0.00}0.00/0.0040.C0)0.00/0.00/0.00]0.00
j
|
5.00 _ — — :
{ . I ! il :
- | i A :
: ' i 9
4.00 — - ’ ’ ; '
SRR N
P ! S f
P | S i
w 3.00 — . . ;
= : S i
> : i : :
< . : H i
[1 33 : H i H
= - H h : H
= 220 : , R :
P K
1.00 — P
s ?
el i
iLo | i
0.00 — - .
0 5 10 15 20 25 20 as 40 45 50
AGE
97 P_PT_TONW SLG
213



€95°0 = paienbg-y

0 €99'G G900 L€0 1
(<)id anjea y 1013 ‘pis enjep

:sajewnisg jusioljeon

AULNIOYAd H1SL

660 = pasenbg-y

0 ¥66'F $900 ZEO
(l<)1d enea 3 Jong ‘pig enjep

:S9)ewjs Jusys0

3LN3OY3d H10§

€0S°0 = paienbg-y

0 ¥20'S 9Y00 1ECOL
(hl<)1d enien y 1013 'pig enjep

‘s8jew)is3 Jualoyjeon)

FULNIOYUId HASZ

12 ‘uiodpug paosio4

D9 :poyjep sisheuy
OlLvdavnD :edA} japopy
TV :(s)ieap

1aHDLd xapy|

MNOL Ajwey
8661 0Z:¥2:81 L Aen ny] :sishjeuy jo ejeq

YuLr = IVINVUL FYrYvitld]

(siea)) aby

214

0§

2l00g

JlLvdavno
1dHO1d



ROUGHNESS ON TONW

AGE 0 1 2 3|1 4| 5 6 7] 8 g | 10
NDEX=C-M*AGEAB VALUE |4.88|4.86]|4.79]4.70|4.58[4.42]4.25{4.04]3.81|3.56|328
AGE 1111213 | 1415 16 ) 17 | 18} 19| 20 | 21
- Value: 4.88 VALUE 2.88|2.66|2.31) 1.94{1.55§1.14} 0.70) 0.25/0.00| 0.00) 0.00
4 Valye: 0.0247878
3 Vaiue: 1.81 AGE 221 23|24 ) 25)26) 27} 28)29)30) 31} 32
VALUE 0.00/0.00)0.0010.00/0.00)0.00} 0.00{0.0010.0040.00{0.00
AGE | 33134 | 35 ) 3637|238 ) 35 ) 40| 41 ] 42| 43
VALUE ]0.00/0.00/0.C0}0.00{0.00§{0.00}0.CC|0.00{0.00] Q.00 Q.00
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NDEX=C-M*AGE*B

- Vaiue:
A Value:
3 Value:

4.7¢
0.132255
1.44

RUT DEPTH ON TONW

AGE

0] 1

2 3

4

5 6

7] 8

S | 10

ALUE

4.75]4.62

4.39|4.11

3.78

3.41

3.00

257
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1.62}1.11

Ge

11} 12

13 | 14

15

16 | 17

18] 19

20 ) 21

VALUE

0.01

0.57

0.00/0.00

0.0

0.00j} 0.Cc0

0.00/0.00

Q.00}0.00

AGE

2212312425265} 27 ) 28 )29 30} 31

32

VALUE

0.00}0.0010.00}0.00}0.00/0.00}0.C0}0.00/0.00}0.00

0.0a

AGE

| 33]34] 35 ) 36|37|38 ) 3S|40]41])42

VALUE

]0.00]0.00}0.60}0.0040.00/0.00} 0.C0|0.00/0.00}0.00

Q.00
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TRANSVERSE CRACKING .ON TONW

' GE 0 1 2 3141} 8 &6 7181} 9110
X=C-M"AGEAB VALUE |4.95|4.95|4.93|4.89|4.84|4.76|4.66| 4.54|4.40| 423 4.03
AGE 1111 12| 131 141 15] 16 | 17 | 18] 15 ] 20 | 21
e 495 VALUE |3.81]|3.56|328)|2.98|264|228] 1.88] 1.46/1.00/ 0.52|0.00
lue: 0.0049364S4 '
ue: 227 AGE 122123124} 2512627} 28 )29}130) 31} 32
VALUE ]0.00}0.00/0.00}0.00}0.00]0.00} 0.00j 0.00{0.00{0.00{ Q.00
AGE | 33 ) 38 ] 35 | 36 | 37 ) 38 | 38 | 40| 41| 42 | 43
VALUE 0.00/0.00]0.00)0.00}0.00{0.0Q} Q-.C0}0Q.00/0.00/0.00}0.00
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APPENDIX ES.2

PERFORMANCE MODELS FOR
TONW - A PAVEMENT FAMILY
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PAVEMENT FAMILY: TONW — A [AC Overlay on Original]
Number of data points available for regression of performance curves : 6972
Range of years of data available for the given family - :03to 29 years

1. Block Cracking [BLK_CK]
Existing Expert Model ends at @ 18 years
Historical data forced to end at 18 yearshas a R? value of :0.355
Optimum forced end point is obtained at 42 years with a R? value of :0.704
Adjusting from the expert curve of the Original Family use endpoint of 26 years
Historical data forced to end at 26 yearshas a R? value of :0.460 v

2. Fatigue Cracking [FATG_CK]
Existing Expert Model ends at @ 10 years
Historical data forced to end at 10 years has a R? value of :0.338
Optimum forced end point is obtained at 10 years with a R?value of :0.338v

3. Patch Deterioration [PTCH_DT]
Existing Expert Model ends at @ 17 years
Historical data forced to end at 17 years has a R? value of :0.374
Optimum forced end point is obtained at 15 years with a R? value of :0.429 v

4. Roughness [ROUGH]
Existing Expert Model ends at @ 13 years
Historical data forced to end at 13 years has a R? value of :0.214
Optimum forced end point is obtained at 10 years with a R?valueof :0.291¢

5. RutDepth [RUT_DP]
No Existing Expert Model
Historical data forced to end at ** yearshas a R? value of :N/A
Optimum forced end point is obtained at 10 years withaR® value of :0.387 v

6. Transverse Cracking [TRAN_CK]
Existing Expert Model ends at @ 20 years
Historical data forced to end at 20 years has a R? value of :0.243
Optimum forced end point is obtained at 10 years with aR?value of :0.305¢

Applied Pavement Technology, Inc. 223
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BLOCK CRACKING ON TONW AFTER ASPHALT OVERLAY

IAGE 0 1 2 3| 4 = 6 7 8 g | 10
NDEX=C-M*AGEAB VALUE |5.00|5.00|4.81]4.59|4.35| 4.09] 3.82|3.53| 3.23| 2.92| 2.61
IAGE 11112 ) 13114115} 16 } 17118 | 18} 20 | 21
= Value: 5.14 VALUE 2.28|1.84| 1.60| 1.25]0.90|0.54}0.17]0.00/0.00}/0.00{ 0.00
A Value: 0.1361237
3 Value: 127 AGE 22|23 ) 24 ) 25|26 | 27 ) 28129} 30| 31} 32
VALUE 0.00/0.00}0.00}0.00/0.00]0.00}0.00{0.00}0.00)0.00}0.00
AGE 33134} 3536|3738} 39|40 41| 42| 43
VALUE 0.00]0.0040.00}0.00/0.00|0.0Q} Q.0040.00/0.00/0.00| 0.00
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FATIGUE CRACKING ON TONW AFTER ASPHALT OVERLAY

| AGE 0] 1] 2]3]4]5]16[7]8]8]10
NDEX=C-M*AGE*B VALUE 4.94|4.93}14.86{4.70{4.4514.08}3.57|2.92]12.11}1.13}0.00
Ge 11112} 13| 14 ) 15| 16 17 ) 181 19} 20 | 21
- Value: 434 VALUE 0.00(0.00} 0.00]0.00}0.00| 0.00} 0.00| 0.00|0.00{ 0.00}0.00
AValue: 0.014672S8
3 Value: 2.53 AGE 22|23 ) 24| 252627 ) 28129 ) 30} 31 32
VALUE 0.00/0.00]0.0040.00/0.00/0.00| 0.00}0.00]0.00}0.00{0.00
AGE 33134 ) 3513637 38| 3940 41| 42| 43
VALUE 0.00/0.00}0.C0}0.00{0.00/0.00} 0.00{0.00)0.00{0.00|0.00
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PATCH DETERIORATION ON TONW AFTER ASPHALT OVERLAY

IAGE 0 13 2 3 ) 4 5 6 | 7| 8 9 | 10
NDEX=C-M"AGE*B VALUE 5.0015.0015.00]4.9114.79|4.6214.42]4.18]| 3.90| 3.57|3.21
AGE 111121 13|14 )15 16 ) 17| 18} 19| 20| 21
- Value: 5.07 VALUE 2.8112.37}1.89}1.37]0.81}0.20| 0.00{0.00{0.0010.00] 0.00
AVailue: 0.01654443
3 Vaiue: 205 AGE 21231 241 25|26 )27 ) 2829|301} 31} 32
VALUE 0.00/0.000.00/0.00/0.00/0.00} 0.00}0.00}0.00|0.00}0.00
AGe 33|34 ) 35)36}37)38) 39|40 41| 42} 43
VALUE 0.00/0.00} 0.C0J0.00{0.00)0.00 0.00/0.00/0.00{0.00} Q.00
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ROUGHNESS ON TONW AFTER ASPHALT OVERLAY

[AGE 0] 11 2131415 ) 6J7]8] 81710
NDEX =C-M*AGE*B VALUE  |5.0014.97|2.87|4.71|4.50|4.22) 3.89|3.51] 3.06] 2.56| 2.00
AGE 11112 ] 13 ] 141 15] 16 | 17 | 18 | 18] 20 | 21
S Value: 5.00 VALUE ] 1.39/0.72| 0.00 0.0/ 0.00/ 0.00 0.00| 0.00 0.00| 0.00 0.00
4 Vaiue: 0.03362757
3 Vaiue: 1.95 AGE 22 ] 23] 24 | 25 26 | 27 | 28 | 29 ] 30 ] 31 32
VALUE |0.00]0.00]0.00]0.00]0.00{0.00} 0.00] 0.00} 0.0 | 0.00] 6.00
AGE 33 ] 34 ] 35 ] 361 37 | 38 | 30 | 40 | 41 | 42 | 43
VALUE ] 0.00]0.00] 0.00] 0.00]0.00/0.00] 0.00|0.00] 0.00| 0.00 .00
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TRANSVERSE CRACKING ON TONW AFTER ASPHALT OVERLAY

IAGE 0 1 2 3] 4 5 6 7 8 9 | 10
INDEX=C-M*AGE*B VALUE 5.00(4.85/4.561428]4.01|3.74|3.43|3.22|12.96{2.71}2.45
Ge 111121 131 14115 16 } 17| 18| 19 ) 20 | 21
C Value: 5.18 VALUE | 221/1.96] 1.72]1.47)123) 0.9} 0.75/0.51| 0.27] 0.03] 0.00
M Value: 0.3271168
B Value: 0.e2 AGE 22|23 ) 2425|126} 27 ) 2829} 30} 31 32
VALUE 0.00/0.00} 0.00{0.00/0.00|0-.00}0.C0{0.00{0.00|0.00]0.00
AGE 33134 3536|3738} 39)40| 41] 42| 43
VALUE 0.00/0.00|0.00}0.00{0.00/0.00} 0.00}0.00| 0.00} 0.00} Q.00
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APPENDIX ES5.3

PERFORMANCE MODELS FOR
TONW -M PAVEMENT FAMILY
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PAVEMENT FAMILY: TONW — M [Mill & AC OL on Original]

Number of data points available for regression of performance curves : 426

Range of years of data available for the given family : 03 to 08 years

1. Block Cracking [BLK_CK]
Existing Expert Model ends at @ 15 years
Historical data forced to end at 15 years has a R? value of :0.848
Optimum forced end point is obtained at 16 years with a R?value of :0.851v

2. Fatigue Cracking [FATG_CK]
Existing Expert Model ends at @ 11 years
Historical data forced to end at 11 years has a R? value of 10428 ¢
Optimum forced end point is obtained at 11 years with a R? value of :0.428

3. Patch Deterioration [PTCH_DT]
Existing Expert Model ends at @ 16 years :
Historical data forced to end at 16 years has a R? value of +0.835
Optimum forced end point is obtained at 15 years with a R*valueof :0.841¢

4. Roughness [ROUGH]
Existing Expert Model ends at @ 20 years
Historical data forced to end at 20 years has a R? value of :0.002
Optimum forced end point is obtained at 12 years with a R%value of :0.480v

5. Rut Depth [RUT_DP]

No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 11 years with a R?value of :0.357 ¢

6. Transverse Cracking [TRAN_CK]
Existing Expert Model ends at @ 20 years
Historical data forced to end at 20 yearshas a R? value of :0.254
Optimum forced end point is obtained at 11 years with a RZvalue of :0.860 v
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BLOCK CRACKING ON TONW AFTER MILL & AC OVERLAY

GE 0| 1 21 3| 4 S 6 | 7)) 8 9} 10
J\DEX=C-M*AGE*B VALUE |5.00/4.91]|4.75{4.55|4.30{4.03]3.72|3.39{3.04| 2.66|2.27
: AGE 11112 ) 13| 14|15 16} 17| 18| 19| 20 | 21
> Value: 5.00 VALUE | 1.85)|1.41) 0.66)0.49|0.00| 0.00) 0.00|0.000.00] 0.0 0.00
i Value: 0.08842137
} Value: 1.48 AGE 22123} 24} 25|26 27 ) 28|29 30| 31| 32
VALUE 0.00}0.00] 0.0} 0.00{0.000.00]0.00|0.00}0.00{0.00]0.00
AGE 33) 34| 35| 36| 37| 38 ) 39 | 40| 41| 42 | 43
VALUE 0.00}0.00}0.00|0.00{0.00/0.00} 0.00}0.00/0.00} C.00] 0.00
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FATIGUE CRACKING ON TONW AFTER MILL & AC OVERLAY

GE g 1 2 3 4 5 6 7 8 9 10
NDEX=C-M*AGE*B VALUE 5.00(488}4.8114.55|4.1913.75§3.2212.61}1.91] 1.14]0.28
AGE 1112 ) 13| 14 ] 15 186 17} 181 18] 20| 21
- Value: 5.04 VALUE 0.00/0.00} 0.00}0.00{0.00| 0.00 0.00]0.00|0.00{0.0Q]0.00
4 VValue: 0.06272168
3 Vaiue: 1.88 AGE 21231 241 25)126)27 42812930 31} 32
VALUE 0.00(0.0040.0010.00/0.0040.00Q}0.00}0.08{0.00}0.00}0.00
AGE 33134 ) 3536|3738 39|40 41 42| 43
VALUE 0.00{0.00{0.Cc0|0.00/C.00 0.00|0.00]0.0040.00}0.00}0.00
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PATCH DETERIORATION ON TONW AFTER MILL & AC OVERLAY

GE Q0|1 2 ) 3) 4 5 6 | 7] 8 8 | 10
NDEX=C-M*AGE*B ALUE |5.00/5.00|5.00}4.91/4.76|4.57 | 4.33{4.05]3.73{3.37|2.97
AGE 11112 ) 13|14} 15) 16} 17} 18] 19| 20 | 21
> Value: 5.11 VALUE ]2.52]2.04)1.51/0.94|0.33} 0.00} 0.00}0.00{ 0.00| 0.00 0.00
A Value:  0.022437S7
3 Vaiue: 1.88 AGE 2 )23 ) 24)25126) 27 ) 28 }129) 30| 31} 32
VALUE 0.00/0.00] 0.000.00{0.00{0.00} 0.00/0.00/0.00{0.00}0.00
AGE 33134 )35)36/37) 38 39)40) 41} 42 43
VALUE 0.00/0.00}0.00}0.00/0.00/0.00} 0.C0{0.0G| 0.00§0.00}0.00
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ROUGHNESS ON TONW AFTER MILL & AC OVERLAY

S 6

IAGE 0 1 2 3 4 7 8 9 10
IDEX=C-M"AGE*B VALUE 49714.7214.47142213.9713.72]13.471322]|2.98|2.73| 249
AGE 11112} 13 ) 14 15| 16 17118} 19} 20 | 21
 Value: 4.97 VALUE |224|1.89|1.75)1.50]126) 1.01] 0.77]0.52{ 0.28| 0.04] 0.00
1 Value: 02542087
| Vaiue: 0.99 AGE 22) 23| 24 | 25| 26 | 27 | 28 | 29 ] 30 | 31 | 32
VALUE 0.00}0.00}0.Cc0}0.00)0.00}0.00{ 0.00}0.00}0.00/C.00}0.00
AGE 33|34 | 3536|3738 3940 41| 42| 43
VALUE 0.00/0.00}0.€0|0.00§0.00{0.00}0.00/0.00/0.00}0.00}0.00
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TRANSVERSE CRACKING ON TONW AFTER MILL & AC OVERLAY

’ IAGE 0] 1 2 3| 4 5 6| 71| 8 9|10
IDEX=C-M"AGE*B VALUE 5.00/4.86|4.57]1429|4.02] 3.75| 3.49(3.24|2.98|2.73}2.48
AGE 11112 ) 131 14|15) 16 ) 17} 18| 18| 20| 21
» Value: 5.18 VALUE 2.2441.99|1.751.50/1.2611.02} 0.79]0.55]0.31}0.08 0.00
| Vaiue: 0.3242774
' Value: 0.82 Ge 2|23 24| 25126)27 | 2812930 31| 32
VALUE 0.00/0.00| 0.00}0.00/0.00|Q.0010.00/0.00|0.00] Q.00}0.00
AGE 3334|1351 36|37) 381 39|40 41| 42| 43
VALUE 0.00}0.00}0.00}0.00{0.00{0.00}0.00 0.00{0.00}0.00}0.00
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APPENDIX F

PERFORMANCE MODELS FOR
RIGID PAVEMENT FAMILIES

251



252



APPENDIX F1

PERFORMANCE MODELS FOR
CRCP PAVEMENT FAMILY
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APPENDIX F1.1

PERFORMANCE MODELS FOR
CRCP - O PAVEMENT FAMILY
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PAVEMENT FAMILY: CRCP — Original
Number of data points available for regression of performance curves : 3732

Range of years of data available for the given family : 22 to 34 years

1. Comer Cracking [CRNR_CK]
Existing Expert Model ends at @ 49 years
Historical data forced to end at 49 years has a R? value of :0.998 v
Regression analysis provides inconclusive results so use the existing expert model.

2. D-Cracking/ASR [DASR]
Existing Expert Model ends at @ 29 years
Historical data forced to end at 29 years has a R? value of :0.371
Optimum forced end point is obtained at 34 years with a R?value of :0.589

3. Joint Seal Damage [JNT_SLD]
No Existing Expert Model
Historical data forced to end at ** yearshas a R? value of : N/A
Optimum forced end point is obtained at 53 years with a R? value of :0.998

4. Joint Spalling [JINT_SPL]
Existing Expert Model ends at @ 57 years
Historical data forced to end at 57 years has a R? value of :0.931
Optimum forced end point is obtained at 47 years with a R value of  : 0.961

5. Punchouts [PUNCH]
Existing Expert Model ends at @ 55 years , )
Historical data forced to end at 55 years has aR* value of 10973V
Regression analysis provides inconclusive resuits so use the existing expert model.

6. Roughness [ROUGH]
Existing Expert Model ends at @ 47 years
Historical data forced to end at 47 years has a R? value of : 0.947
Optimum forced end point is obtained at 51 years with a R® value of :0.949

Applied Pavement Technology, Inc.
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'NDEX=C-M*AGE* B

C Vaiue: 5.01
M Vaiue: 0.0003891

B Value: 243

CORNER CRACKING ON CRCP

[AGE 0] 1] 2] 3]415 1)1 6] 78] 9110
VALUE _ |5.00|5.00|5.00]5.00|5.00|4.99] 4.98|4.57|4.95|4.93 | 4.91
AGE | 11112 13 ] 14]15116 ) 17| 18] 18] 20| 21
VALUE |4.38|4.85|4.81|4.77|4.73|4.68] 4.63|4.57|4.51|4.45|4.37
AGE 22 | 23| 24 | 25126 27 | 28 1 29] 30 | 31] 32
VALUE ]4.30|422|4.13|2.04|3.94|3.84| 3.73|3.62|3.50)3.37]3.24
AGE | 33 | 34 ] 35 1 36 | 37 ) 38 | 35 | 40| 41 | 42 | 43
VALUE |3.10]296| 281/ 2.66/249]2.33]|2.15/1.97/1.78| 1.59 1.38
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D-CRACKING / ASR ON CRCP

IAGE 0l 1) 21| 3)4)5) 6|78} 9]10
IDEX=C-M"AGE*B VALUE |4.88|4.88|4.87|4.86|4.84|4.81}4.78|4.73|4.67) 4.60| 4.51
AGE 111213 ) 14)15) 16} 171 18|19} 20| 21
s Value: 4.88 VALUE |4.42|4.31|4.18}4.05/3.89/3.72}3.54|3.34|3.12}2.88] 2.63
{Vaiue: 0.001287
| Value: 245 AGE 22 | 23| 24 ) 2512527} 2812930} 31§ 32
VALUE |2.236/2.07]1.78] 1.43]1.08/0.71] 0.233}0.00/0.00| 0.00| 0.00
ACGZ | 3334 ) 35| 3637|138 ) 35|40 41| 42 43
VALUE ]0.00/0.00]0.00}0.00{0.00/0.00} 0.C0| 0.00/0.00( 0.00} 0.00
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JOINT SPALLING ON CRCP

AGE 0 1 2 3| 4 5 |} 6 7 8 g | 10
NDEX=C-M"AGEA+RB VALUE 4.9814.98}4.98|4.9814.98]|4.98}4.97]|4.97]|4.56{4.96{4.95
AGE | 111121 13 )14} 15) 16 ) 17| 18| 19| 20 | 21
= Value: 498 VALUE |4.94|4.93|4.891)4.50{4.88|{4.86 4.83|4.8114.7814.74{4.71
4 Value: 0.0000388S
3 Vaiue: 2.91 IAGE 22|23 ) 24125126127 )28)29)30) 31} 32
VALUE 4.87|4.62)4.58|4.55|4.47|4.41 | 4.3514.28|14.21]4.13|4.05
AGE ] 33134 ) 35136137} 38 ) 38 40 | 41 | 42} 43
VALUE | 3.96]3.87]3.77]3.67)3.56] 3.42] 3.32]3.19] 3.06] 2.92| 2.78
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INDEX=C-M*AGE~*B

C Vaiue: 4.58
M Vajua: 0.0003422

B Value: 238

PUNCHOUTS ON CRCP

IAGE

0 1 2 3141 8 6 | 7| 8

10

VALUE

4.56|4.96|4.56]4.96|4.85/4.94|4.94|4.92|4.51}|4.89

4.88

AGE

11)12) 13 ) 14}15)116 ) 17| 18| 19| 20

21

VALUE

4.85|4.83|4.80|4.77|4.74|4.70| 4.65|4.62|4.57| 4.52

4.47

ACGE

22 23) 241 2512527 | 281 29 30 | 31

VALUE

4.41)4.35]428|421|4.14}4.06] 3.58/3.89) 3.80} 3.71

3.81

AGE

VALUE

|33 | 34 | 35 | 36|37 38 | 35 | 40 | 41 | 42
]

|3.5013.38}3.2813.17|3.04{2.821 2.79{2.65|2.51] 2.37
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ROUGHNESS ON CRCP

197

[AGE 0] 1)1 2] 3145161 718]9]10
NDEX=C-M*AGE*B VALUE | 4.08|4.98|4.G8 4.98|4.98|4.98| 4.98|4.97|4.97| 4.97| 4.96
AGe | 11112] 13| 14]15)1 161 17 18] 19] 20 21
C Vaiue: 4.98 VALUE | 4.95|4.04|4.03)| 4.01|4.00|4.87 | 4.85| 4.82|4.79| 4.75)| 4.70
M Valye: 0.000005152
B Value: 3.58 AGe 221231 24 | 25126127 |1 28 129130 31 32
VALUE |455|4.50|4.53|4.46|4.28|4.25) 2.20[4.08]3.58| 3.86/3.72
AGE [ 33 | 34| 35 ] 36137138 | 32 | 40| 41| 42 | 43
VALUE |3.57|3.41|322|3.06|2.86|2.65]2.42)2.18]1.82] 1.84]1.35
i
;
5.00 . ——————— - s
n e SERREE
] SERRES pib
P i P I
400 b : L R
P | P
; . Cn
SEE : : RN
s 3.00 +— - . P H
2 L | E |
S : - ' i
> ; i P
173 . - [ R
[=3 i . [
= 200 — . — :
IR - Pt
i B ¥
' : RS B
1.00 -
e it P
B R L
| - B |
I, bt E
0.00 - :
o} 5 10 15 20 i 3c 35 40 48 - 50
AGE
P_RF_CRCP

O



£66'0 = pasenbg-y

0  685'GL G000 100 |
(h<)1d ®njeny song Mg enjep

sajew)sg JusioL0)

FIULNIOYId HISL

6+6°0 = pasenbg-y

0 169Vl VOO0 €800
(hl<)1d enjea ) Jong "pig enjep

‘sajewnjsy juaiolyeon

ANLNIDYId HL0S

688°0 = paienbg-y

0 27186 SO00 9v00l
(hl<)1d enjen y Jong 'pig enjep

S3jewWi)s3 JUaIdIY0)

NLNIOYHId H1ST

LS :Juiodpug paosio4

09 :poyjel sishjleuy
olLvdavno :edAy |spop
TV :(sheap

HONOY :xapu)

doyD Awey

8661 £€5:85:81 L Aely nyy :sishjeuy jo ejeq

- e (WA W v |

(s1eap) aby

0e 0c
1 1

1]

IlLvdavno
HONOY

270

aloog



APPENDIX F2

PERFORMANCE MODELS FOR
MESH PAVEMENT FAMILY
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APPENDIX F2.1

PERFORMANCE MODELS FOR
MESH - O PAVEMENT FAMILY
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PAVEMENT FAMILY: MESH — Original

Number of data points available for regression of performance curves :405

Range of years of data available for the given family : 30 to 66 years

1. Comer Cracking [CRNR_CK]
Existing Expert Model ends at @ 43 years
Historical dara forced to end at 43 years has a R? value of :0.952
Optimum forced end point is obtained at 51 years with a R?valueof :0.982v

2. D-Cracking/ASR [DASR]
Existing Expert Model ends at @ 32 years
Historical datz forced to end at 32 years has a R? value of :0.374
Optimum forced end point is obtained at 40 years with a R?valueof :0.531¢

3. Faulting [FAULT]
Existing Expert Model ends at @ 32 years
Historical data forced to end at 32 years has a R? value of :0.328
Optimum forced end point is obtained at 48 years with a R?value of :0.888

4. Joint Seal Damage [JNT_SLD]
Existing Expert Model ends at @ 20 years
Historical data forced to end at 20 years has a R? value of :N/A
Optimum forced end point is obtained at 30 years with aR®valueof :0.831¢

5. Joint Spalling [JNT_SPL]
Existing Expert Model ends at @ 31 years
Historical dara forced to end at 31 years has a R? value of :0.819¢
Optimum forced end point is obtained at 31 years with aR?value of :0.819

6. Punchouts [PUNCH]
No Existing Expert Model
Regression analysis provides inconclusive results.

7. Roughness [ROUGH]
Existing Expert Model ends at @ 36 years .
Historical data forced to end at 36 yearshas a R? value of :0.377
Optimum forced end point is obtained at 47 years with a R? value of :0.869 ¢
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NDEX=C-M"AGE“*B

C Value: 455
M Vaiue: 0.0000551S

B Vaiue: 3.04

CORNER CRACKING ON MESH

0] 1 2 314] 8 6 | 7|8} 8 )10}

AGE

VALUE |4.95|4.95|4.95|4.95|4.95|4.94]| 4.94]4.93]4.92] 4.91] 4.89
AGE 1] 121 131 141 15) 16 ) 17| 18)19] 20| 21
VALUE 14.87|4.84]|4.82|4.78|4.74| 4.70] 4.65]4.59]|4.52]4.45|4.37
AGE 22123 24 1 25126 | 27 | 28 | 29| 30 | 31| 32
VALUE |4.29|4.19|4.08)3.97|3.85/3.71] 3.57|3.41/3.24]3.07| 2.87
AGE | 33 ] 34 ] 35 ] 36 ] 37 ] 38 | 32 | 40| 41 | 42 | 43
VALUE |257)245|2221.8|1.72]1.45] 1.16/0.86]0.54]0.27]0.00
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D-CRACKING / ASR ON MESH

Ge 0 1 2 3! 4 5 6 7 8 9 | 10 |
EX=C-M"AGE~*B VALUE 4.92|14.9214.9114.91/4.8514.87]14.84{4.80|4.76{4.70|4.64
AGE 11}112) 13| 14| 15| 16 17 ) 18} 19| 20} 21
rfaiye: 432 VALUE 4.58|4.48|4.38|4.27}4.16|4.02} 3.8813.72| 3.55| 3.37| 3.17
faiue: 0.000977S
'alue: 2.48 AGE 22|23 |24 ) 25| 26 27 1 282930 ) 31} 32
VALUE 2.56]2.73]2.4812.23/1.96]1.67] 1.37]1.05/0.71] 0.36] 0.00
AGE 33134 3513637138 | 354041 42 43
VALUE 0.00|0.0010.00}0.00/0.00]0.00{ 0.0/ 0.00/0.00)0.00}0.00
|
!
i
i
5.0 : —
EERRE
: Pigile
4.00 — : ——
' : REERE
M
i RENE
! | v
m 300 : .
= | i
< i ;
>
> !
a8 i
Z 200 .
1 -
I
i [
|
0.00 A& : :
(] 5 10 15 20 25 30 35 40 45 50
AGE
P_DC_MESH

SLG
279



Zv9'0 = palenbg-y

0 828'9- 8200 68101
(hl<)1d enjea ) 1013 “pig enjep

‘sajewis3 usIoyja0D

IULNADYIA HISL

bb9'0 = pasenbg-y

0  /68'9- 8200 6101
(ll<)2d enjen ) 1013 “pig onjep

'sajew))s3 Juaiolyeon

TULNIOHId H10S

¥99°0 = pasenbg-y

0  91°[- 1200 1610}
(hi<)1d enjen ) o113 "pig enjep

sajewlss Juajyyeon

IULNIOYAd H1SZ

O :Julodpu3 paoloy

09 :poyiei sishjeuy

olLvdavno :edAt japop

TV i(s)ieap

UsSva :xspuj

HS3aW Apwey

8661 bb:0L:6) L Aepy nyy :sishjeuy jo sjeg

0§

OO0JT0L =™ ITOIVV MVY4Yiilg

(siea)) aby

o ot 0¢
sk 1 1

oL

+ o+

-

JlLvVHAavNo
dSva

280

81005



FAULTING ON MESH

AGE 0 1 2 3| 4 5 6 7 9 | 10
INDEX=C-M*AGE*B VALUE 4.92149214.6214.921491|4.90]14.89(4.87|4.8514.81)4.77
AGE 111 12| 13| 1415 16 | 17 | 18 20 | 21
C Vaiue: VALUE 4.73|4.67|4.6014.51]4.42]4.31|4.19|4.05/3.88}3.72} 3.52
M Value: 0.00012¢6
B Value: AGE 221 23] 24 | 251261 27 | 28 | 29 31 ] 32
VALUE 3.31)3.08]2.82)2.54/224/1.91} 1.56]1.18{0.77] 0.34} 0.00
AGE 33|34 35136371 38| 32840 41 ) 42| 43
VALUE 0.00{0.00}0.00] 0.00{0.00}0.00}0.00}0.00/0.00]0.00}0.00
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INDEX=C-M*"AGE*B

48S
0.02273
1.80

C Value:
M Value:
B Value:

JOINT SEAL DAMAGE ON MESH

AGE

g 1 2

3

4

5

6

7

8

10

VALUE

4.85(4.8314.77

468

4.57

4.44

428

4.10

3.89

3.66

3.42

AGE

11 ) 12 ) 13

14 | 15
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20

21

VALUE

3.1512.86}2.53

222|187
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Q.30
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NDEX=C-M*"AGE*B

C Value:
M Value:
B Vaiue:

4.89
0.0002741
286

JOINT SPALLING ON MESH

AGE

Q| 1 2 ) 3] 4

S i

6

7) 8 8 | 10

VALUE

4.89/4.89|4.89|4.88/4.88|4.86

4.84

4.8214.79|4.74|4.63

ACGE

1112 ) 13 ) 14} 15

16 | 17

18 ) 19} 20 | 21

VALUE

4.63|4.56|2.47|4.37]4.26) 4.13

3.88

3.82]13.65) 3.45|3.23

AGE

| 22123 ] 24 | 25| 25

27 | 28

231 30| 31 32

VALUE

]3.00)2.74| 2.46| 2,16 1.84] 1.4S} 1.12

0.72}0.29}0.00)0.00

AGE

| 3334 ) 353637} 381} 39

40 | 47 | 42 | 43

VALUE
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ROUGHNESS ON MESH

IAGE 0 1 2 3 4 5 ] 7 8 9110
[NDEX-.-C.M'AGE*B VALUE 4.8914.8514.8514.89|4.8914.8914.89]4.89]4.89|4.88|4.89
AGE 11} 12} 1311418} 16} 17 ) 18| 18} 20| 21
C Vziue: 4.89 VALUE 4.8914.39 4.88’4.88|4.87 4.86]4.85|4.83|4.80|4.76(4.72
M Vaiue: 0.0000000CCE431
B Vaiue: 6.37 AGE 2|1 23124125126 ) 27 ) 28|29 ) 30 31} 32
VALUE |266|4.58|4.49|2.37]4.22] 4.04]3.82)3.55]323)2.84]2.38
AGE } 33) 34| 35|36 37 381 39 )40 ) 41} 42| 43
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APPENDIX F2.2

PERFORMANCE MODELS FOR
MESH - G PAVEMENT FAMILY
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PAVEMENT FAMILY: MESH - G [Grinding on Original]
Number of data points available for regression of performance curves :936
Range of years of data available for the given family : 03 to 16 years

1. Comer Cracking [CRNR_CK]
No Existing Expert Model
Historical dara forced to end at ** yearshas a R? value of :N/A
Optimum forced end point is obtained at 32 years with a R%valueof :0.797 v

2. D-Cracking’ASR [DASR]
No Existing Expert Model
Historical dara forced to end at ** years has a R? value of ' N/A
Optimum forced end point is obtained at 25 years with a R? value of : 0.657

3. Faulting [FATULT]
Existing Expert Model ends at @ 29 years
Historical datz forced to end at 29 years has a R? value of :0.001 ¢
Regression analysis provides inconclusive results so use the existing expert model.

4. Joint Seal Damage [JNT_SLD]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 20 years with aR®value of :0215¢

5. Joint Spalling [JNT_SPL]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Regression analysis provides inconclusive results so develop an expert model.
Adjusting from the expert curve of the Mesh-J Family use endpoint of 15 years
Historical data forced to end at 15 years has a R? value of :0.024

6. Punchouts [PUNCH]
No Existing Expert Model
Regression analysis provides inconclusive results.

7. Roughness [ROUGH]
Existing Expert Model ends at @ 25 years
Historical data forced to end at 25 yearshas a R? value of :0.017
Optimum forced end point is obtained at 19 years with aR®valueof :0.169V
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FAULTING ON MESH AFTER GRINDING

AGE 0 1 2 4 5 6 7 8 8 ]10
INDEX=C-M*AGE*B VALUE 5.0015.00]4.99{4.8514.77|4.65}4.52|4.3714.2214.07} 3.90
AGCS 11112 13} 14|15} 16 ) 17} 18 ) 18| 20 | 21
C Value: 5.13 VALUE ]3.74]3.56)3.38)3.20{3.01|2.82}262]242)222|2.01]1.79
M Value: 0.05473305
B Value: 1.35 AGE 221231 24125126 27 ) 28} 29} 30 31 32
VALUE 1.58/1.36]/ 1.13}0.91/0.68{ 0.45} 0.21]0.000.00} 0.00| Q.00
AGE | 33134 | 35]36|37| 38 ) 39|40 41| 42| 43
VALUE |0.00/0.00}0.00]0.00/0.00}0.CQ}0.00/0.00/0.00]0.00|0.00
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ROUGHNESS ON MESH AFTER GRINDING

AGE 0l 1 2|1 3|4} 5} 6|7 ) 8 g | 10
NDEX=C-M*AGEAB VALUE | 5.00]5.00| 4.99|4.96|4.93)| 4.88| 4.82|4.74| 4.65| 4.54] 4.41
AGE 11})12 ) 13114 )15 16 } 17| 18| 19| 20| 21
C Value: 5.00 VALUE |4.26{4.09)3.91}3.70|3.48|{3.23| 2.56|2.67|2.36|2.02] 1.66
v Value: 0.00277237S
8 Vaiue: 233 AGE 2|23 | 2425|2627 ) 28129) 30} 31§ 32
VALUE 1.28/0.87} 0.44]0.00}0.00}0.00} 0.C0]0.00}0.00}0.00} 0.00
AGE 33 /34| 351363738 ) 38|40 41} 42| 43
VALUE 0.00{0.00}0.00}0.00/0.00{0.00] 0.00{0.0040.0040.00/0.00
: s
e H
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EERREE RRRE |
4.00 — : i L ;
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I ! i i
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g 0 t w
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APPENDIX F2.3

PERFORMANCE MODELS FOR
MESH - J PAVEMENT FAMILY
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PAVEMENT FAMILY: MESH - J [Joint & Spall Repair]

Number of data points available for regression of performance curves : 1347

Range of years of data available for the given family : 04 to 18 years

1.

Applied Pavement Technology, Inc.

Comer Cracking [CRNR_CK]

Existing Expert Model ends at @ 28 years

Historical data forced to end at 28 years has a R? value of :0.744 4
Regression analysis provides inconclusive results so use the existng expert model.

D-Cracking/ ASR [DASR]

Existing Expert Model ends at @ 15 years

Historical data forced to end at 15 years has a R? value of :0.338
Optimum forced end point is obtained at 10 years with a R? value of :0.534 v

Faulting [FAULT]

No Existing Expert Model

Historical data forced to end at ** years has a R? value of :N/A
Regression analysis provides inconclusive results so develop an expert model.
Adjusting from the expert curve of the Mesh-G Family use endpoint of 29 years

Historical darta forced to end at 29 years has a R? value of :0.510¢
Joint Seal Damage [JNT_SLD]

No Existing Expert Model

Historical darta forced to end at ** years has a R? value of - : N/A

Regression analysis provides inconclusive results so develop an expert model.
Adjusting from the model for the Mesh-G Family use endpoint of 20 years
Historical data forced to end at 20 years has a R* value of :0.003v

Joint Spalling [JNT_SPL]
Existing Expert Model ends at @ 15 years

Historical data forced to end at 15 years has a R? value of :0.121 ¢

Regression analysis provides inconclusive results so use the existing expert model.

Punchouts [PUNCH]
No Existing Expert Model
Regression analysis provides inconclusive results.

Roughness [ROUGH]

Existing Expert Model ends at @ 17 years

Historical data forced to end at 17 years has a R? value of :0.013v
Regression analysis provides inconclusive results so use the existing expert model.
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CORNER CRACKING ON MESH AFTER PAVEMENT RESTORATION 2

AGE 01 11 21314 5161718] 09710
INDEX=C-M"AGE*B VALUE | 5.00|4.66|4.40|4.17]3.95| 3.75] 3.55|3.36| 3.18| 3.00] 282
AGe 11 ] 12 ] 13 | 14115 16 ) 17 ] 18 | 19 ] 20 | 21
C Value: 5.00 VALUE |265|2.48)2.31]/2.15]1.99] 1.83] 1.67]1.52| 1.36] 1.21] 1.06
M Value:  0.3449923
B Value: 0.80 AGE 22| 23] 24 | 2526 | 27 1 28129 30 ] 31 ] 32
VALUE |0.91]0.76/0.61]0.47]0.32]0.18] 0.04]0.00|0.00 0.00]0.00
AGE 33 ] 34| 35 ] 36 37| 38 | 39 | 40 | 41 ] 42 | 43
VALUE ]0.00/0.00] 0.C0]0.00/0.00] 0.0} 0.00{0.00]0.00] 0.00{0.00
|
,i
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HIIEEEI
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D-CRACKING/ASR ON MESH AFTER PAVEMENT RESTORATION 2

AGE 0 1 2134} 5 6| 7| 8 g } 10
INDEX=C-M*AGE*B VALUE 15.0014.91]4.62]4.31/3.98|3.63|327|2.8012.52)|2.14|1.75
AGE 11112} 13114115116 ) 171 18| 18| 20 | 21
C Vaiue: B.15 VALUE 1.35/0.95§ 0.4 0.13/0.00{ 0.00} 0.00|0.00} 0.00 0.00}0.00
M Vaiue: 0.2352972
B Value: 1.16 AGE 2|23 | 24128126 27 | 281291 30 ) 31} 32
VALUE 0.00/0.00} 0.€0}0.00/0.00/0.00} 0.00}0.00/0.00 0.0q|c.00
AGE 33134 35|3w|37)38) 39 40 | 41 ] 42 | 43
VALUE 0.00/0.00]0.C0j0.00{0.00{0.00} 0.00{0.00{0.00}0.00|0.00
i
i i
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i :
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| - S ¥
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JOINT SPALLING ON MESH AFTER PAVEMENT RESTORATION 2

IAGE 0 1 2 3| 4 5 6 7] 8 g9 |10
INDEX=C-M*AGEAB VALUE 5.00{4.96|4.82|464|4.42|4.16§3.86|3.83|3.17]2.78|2.37
AGE 11112] 13114 15] 16 | 17 18]119] 20] 21 ]
C Vaiue: 5.0z VALUE | 1.93]1.46) 0.86)0.45/0.00] 0.0 0.00) 0.00{ 0.00 0.00| 0.00
M Value: 0.06358SE3
B Value: 1.62 AGE 22 23] 24 ] 25| 26| 27 | 28 | 29] 30| 31 ] 32
VALUE | 0.00|0.00| 0.00]0.00/0.00) 0.00 0.00/0.00] 0.00 0.00} 0.00
AGE 33 34| 35| 6] 37 38 ) 39| 40| 41 | 42 | 43
VALUE _ 10.00/0.00 0.00] 0.00/0.00| 0.00] 0.00/0.00| 0.00]0.00| 0.00
; i
| |
i
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f 3 e SRR R NS s
5 g ; AR H i
4.00 +— . — ' , T ]
5 L g I
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! ’ b ]
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ROUGHNESS ON MESH AFTER PAVEMENT RESTORATION 2

IAGE 0 1 2 3 4 s 6 7 8 S 10
INDEX=C-M*AGE~B VALUE |5.00|4.50|4.12]3.77]3.45|3.15| 2.85|2.57|2.29| 2.02| 1.76
AGE 11 ] 12 1311415116} 17|18 | 19| 20| 21
C Value: 5.02 VALUE 1.50]1.24}0.9840.75}0.51]0.27} 0.03/0.00}0.00{0.00{0.00
M Value: 0.517248%
B Value: 0.80 AGE 22312425126} 27 12829 )30) 31} 32
VALUE 0.00{0.00} 0.00| 0.0010.00§0.C0}0.00|0.00{0.00} 0.0Q] 0.00
AGE 33|34 | 38 36| 37| 38 ) 3940 41| 42 ] 43
VALUE 0.00]0.00}0.00/0.00/0.0010.C0} Q.00 0.00}0.00}0.00}0.00
j
| :
| !
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:i 5.00 H 1 . H 3 P . '
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g 200 — —
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APPENDIX F3

PERFORMANCE MODELS FOR
TKSJ PAVEMENT FAMILY
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APPENDIX F3.1

PERFORMANCE MODELS FOR
TKSJ - O PAVEMENT FAMILY
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PAVEMENT FAMILY: TKSJ — Original
Number of data points available for regression of performance curves :2988

Range of years of data available for the given family : 08 to 45 years

1. Comer Cracking [CRNR_CX]
Existing Expert Model ends at @ 28 years
Historical data forced to end at 28 years has a R? value of :0.788
Optimum forced end point is obtained at 40 years with a R%valueof :0.855¢

2. D-Cracking’ASR [DASR]
Existing Expert Model ends at @ 33 years
Historical data forced to end at 33 years has a R? value of :0.827
Optimum forced end point is obtained at 40 years with a R*valueof :0.876 v

3. Faulting [FAULT]
Existing Expert Model ends at @ 21 years
Historical dara forced to end at 21 yearshas a R? value of :0.451
Optimum forced end point is obtained at 24 years with a R?valueof :0.517¢

4. Joint Seal Damage [JNT_SLD]
Existing Expert Model ends at @ 20 years
Historical data forced to end at 20 years has a R? value of : 0.483
Optimum forced end point is obtained at 28 years with aR*valueof :0.691v

5. Joint Spalling [JNT_SPL]
Existing Expert Model ends at @ 33 years _
Historical data forced to end at 33 years has a R? value of : :0.093
Regression analysis provides inconclusive results so use the existing expert model.

6. Punchouts [PUNCH]

No Existing Expert Model
Regression analysis provides inconclusive resuits.

7. Roughness [ROUGH]
Existing Expert Model ends at @ 30 years
‘Historical data forced to end at 30 years has a R® value of : :0.335
Optimum forced end point is obtained at 24 years with a R?valueof :0.492v

Applied Pavement Technology, Inc.
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IDEX=C-M*AGE“*B

» Value: 488
{ Value: 0.0003388

} Value: 288

CORNER CRACKING ON TKSJ

[AGE 0] 112131415 617]8]91]10
VALUE |4.09|4.99|4.99|4.98|4.97|4.55|4.93]4.90|4.85| 4.80|4.73
AGE ] 11]12] 131 14]15]16 | 17 | 18] 18] 20| 21
VALUE |4.64)4.54|4.43|4.29|4.14|3.97| 3.77]3.553.31| 3.04| 275
AGE 2223124 ) 2525|127 1 28 | 29/ 30 ] 31 ] 32
VALUE | 2.42]2.07|1.65] 1.27[0.83/0.35] 0.00] 0.00/0.00/ 6.00/ 0.00
AGE 33 ] 34 ] 35 ) 361 371 38 | 3S | 40| 41| 42 | 43
VALUE 0.00/0.00/0.00] 0.00/0.00]0.00] 0.00 | 0.00]0.00] 0.60] 0.00

4.C0

3.00

220

INDEX VALUE

1.00

a.co

AGE

50

|

97

P_CR_TKSJ

SLG
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\DEX=C-M*AGEAB

; Value: s.08
i Vaiue: 0.0012434

| Value: 238

D-CRACKING/ASR ON TKSJ

g} 1 2 34| 8 6 | 7] 8 8 | 10

GE
VALUE | 5.00/5.00|5.00] 5.00/5.00| 5.00| 5.00| 4.96]4.91]| 4.86|4.79
AGE 111112131 14]15116 ) 17| 18] 18] 201 21
VALUE |4.72|4.63|4.53|4.43|4.31|4.18| 4.04|3.88]3.72| 3.54] 3.35
AGE 1 22 ) 23| 24 | 25|26 27 | 281281 30 311 32
VALUE |3.14]292|2585|2.45|219|1.62| 1.63| 1.3/ 1.01| 0.68] 0.34
AGE | 33 )| 34 | 35 | 36 | 371 38 | 3G | 40| 41| 42 | 43
VALUE ]0.00/0.00)0.C0|0.00)0.00/0.00) 0.C0| 0.00) 0.00 0.00| 0.0C
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FAULTING ON TKSJ

AGE g |1 2 3141} 5 6 | 7| 8 g | 10
INDEX=C-M*AGE*B VALUE |4.97]4.97|4.96]4.95{4.93|4.89)4.84|4.76|4.66| 4.54|4.38
AGE 11)12) 131141516} 17| 18|19 | 20| 21
C Value: 497 VALUE |4.19/3.96|3.70|3.39)3.03|2.63|2.18| 1.67]1.10/0.47] 0.00
M Value: 0.0006832
B Value: 233 AGE 2223|124 |25)126)27 ) 28)29| 30 31§ 32
VALUE |0.00}0.00/0.C0}0.00/0.00{0.004 0.00/0.00/0.00)0.00} Q.00

AGE 331341351 36]37)38 | 39 )40 41| 42| 43
VALUE 10.00/0.00{0.00)0.00)0.00{0.00}0.00}0.00/0.00}{0.00) Q.00
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JOINT SEAL DAMAGE ON TKSJ

AGE g 1 2 3 4 5 6 7 8 9110
INDEX=C-M"AGEAB VALUE 4.8414.8114.73|4.6314.50)14.35|4.17|3.98|3.76]3.52]3.27
AGE 11 ] 12 13} 14| 15| 16 ‘ 17 |1 18 | 18 | 20 | 21
C Value: 484 VALUE 2.58912.7042.40(12.07|1.73} 1.38] 1.00}0.62}0.22}0.00}0.00
M Value: 0.032867
B Value: 1.88 AGE | 22123124 )1 25|26} 27 ) 28129130 31} 32
VALUE }0.0G}0.00}0.00{0.0040.00)0.C0}0.00{0.00/0.0040.00)0.00
AGE ] 331 34| 35 ) 36| 37) 38} 38| 40} 41| 42| 43
VALUE }0.00]0.00§0.C0|0.00/0.00}0.C0) 0.00/0.00}0.0040.00{0.00
|
T 5.c0 — —e ] — - — .
G E P b ! P N
g | HIEER AR iE .
' RN | {’ Plooy f g | ! |
4.00 : 1] J ' AEERE ‘ i | i
e 4 |l o ne
\ | | SN
%3 3.00 l ‘ : - : :; N
3 ! { i i
> : i R
> ! N '
i i : Pl
[=] i I T B :
= 200 . - —
i [ P
’ b P
i - i % §
ie ] H
1.00 - : —
! |
i i bl
0.00
0 5 10 15 20 2s 20 3s 40 45 50
AGE
P_JS_TKSJ SLG
333

187



86.°0 = pasenbg-y

0 688 9100 SkLoOl
(hl<)1d ®njea 3 10113 ‘pig BNlEA

sajeWlISy JusIdiys0)

IULNIOYId HLSL

169°0 = pasenbg-y

0 ¥899 600 9210
(hl<)d enjen } o3 ‘pig enjep

sajew)js3 jualdiyson

IULNIDHI HL0S

€11°0 = pasenbg-y

1000 8¥L'E€ Y200 16001
(hl<)1d enjen ) Jon3 ‘pig enjep

.sajewns3y juaidyja0)

IULINIOYAd HiSZ

8¢ ‘odpug paosioy

D9 poyjei sishjsuy

OlLYHAYND :edAy jepoly

TV (s)iesp

AIS'ANr :xapu|

rSAUL Anwe

8661 L1:€2:208 Aely 14 :sisheuy jo ejeq

LAV AS St RS V4 N Sl atadad A H |

(stea)) aby

334

2100

JlLvdavno
d1S’LNr



JOINT SPALLING ON TKSJ

i AGE q 1) 2 3] 4 5} 6 7 8 g | 10
NDEX=C-M*AGE~*B VALUE 4.89|4.89|4.89|4.88|4.87]|4.86|4.84|4.81]4.77]|4.73|4.63
Yeid J] 111121 313114115 16} 17} 18| 18| 20| 21
C Value: 489 VALUE |4.62/4.5514.48]|4.29/4.29{4.17}4.05|3.91|3.77} 3.60|3.43
M Vaiue: 0.0004874
B Vaiue: 253 AGE | 22123 ) 24| 25)126) 27 ) 2823 )30} 31 32
VALUE |3.24]3.03)2.81)2.5812.32/2.C6{ 1.77|1.47}1.1£]0.81|0.46
AGE ] 33134 35|36|37)38| 39)40 ) 41| 42| 43
VALUE |0.08)0.00}0.C0}0.00/0.00/0.00} 0.00{0.00{0.00§Q.00| Q.00
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ROUGHNESS ON TKSJ

0)j1]2)3}|4)851 6| 7)8] 9])10

IAGE
INDEX=C-M"AGEAB VALUE | 4.89|4.89|4.89)|4.89|4.89| 4.89] 4.88|4.88|4.87| 4.86| 4.84
AGE 11) 12| 13 ) 14 )15} 16 | 17} 18} 19} 20| 21
C Value: 4.39 VALUE |4.81|4.78|4.74]4.08| 461 4.53|4.43)4.30/4.16) 3.98) 3.78
M Vaiue: 0.00000371S
B Value: 4.14 AGE 22123 ) 24 | 25| 28) 27T } 28 )28 ) 30 ) 31| 32
VALUE 3.3513.28|2.¢6)2.51]221|1.75} 1.25/0.68| 0.04 0.00}0.00
AGE 33]34]35|36]37|38339]40[41}42)43
VALUE 0.00]0.00}0.00}0.00/0.00}0.CC} Q.CO| 0.00/0.00}0.0010.00
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APPENDIX F3.2

PERFORMANCE MODELS FOR
TKSJ - G PAVEMENT FAMILY

339



340



PAVEMENT FAMILY: TKSJ — G [Grinding on Original]
Number of data points available for regression of performance curves :215

Range of years of data available for the given family : 06 to 08 years

1. Corner Cracking [CRNR_CK]
No Existing Expert Model x
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 15 years with a R?value of :0.886 v

2. D-Cracking/ASR [DASR]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 08 years with a R® value of :0.986 v/

3. Faulting [FAULT]
Existing Expert Model ends at @ 14 years
Historical data forced to end at 14 years has a R? value of :0.453
Optimum forced end point is obtained at 10 years with a R?value of :0.656 ¢

4. Joint Seal Damage [JNT_SLD]

No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A

Optimum forced end point is obtained at 09 years with a R?value of :0.527¢/

5. Joint Spalling [JNT_SPL]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Regression analysis provides inconclusive results so develop an expert model.
Adjusting from the model for the Mesh-J Family use endpoint of 13 years
Historical data forced to end at 13 years has a R? value of 10445

6. Punchouts [PUNCH]
No Existing Expert Model
Regression analysis provides inconclusive results.

7. Roughness [ROUGH]
Existing Expert Model ends at @ 20 years
Historical data forced to end at 20 years has a R? value of : 0.205
Optimum forced end point is obtained at 12 years with a R%valueof :0.797 ¢

Applied Pavement Technology, Inc.
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FAULTING ON TKSJ AFTER GRINDING

AGE 0] 1) 2) 314 516718129110
INDEX=C-M"AGEARB VALUE |4.91|4.91|4.50|4.87|4.81]|4.71)4.55|4.32|4.01) 3.60| 3.08
Ge 11 ] 12 ) 13 | 14| 15) 16 | 17| 18] 18] 20 ] 27
C Value: 4.91 VALUE |2.43|1.64|0.70]0.00/0.00] 0.00} 0.0G|0.00| 0.00] 0.00|0.00
M Value: 0.00123SZS
B Vaiue: 3.17 AGE 223 | 24 | 25125127 )1 28129130 311 32
VALUE ]0.00/0.000.C0|0.00/0.00] 0.0 0.00] 0.00] 0.00| 0.00] 0.00
AGE 33| 34| 35 | 36| 37| 38 | 39 ] 40| 41 | 42 | 43
VALUE ]0.00/0.0010.00/0.00/0.00] 0.0} 0.00]0.00{0.00] 0.GG| 0.0C
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ROUGHNESS ON TKSJ AFTER GRINDING

Ge 0)J1) 213j4)5)16)7)8}) 9710
IDEX=C-M"AGEAB VALUE |5.00|4.57|4.91|4.82|4.70| 4.56] 4.38{4.21]4.00]/3.77|3.52
AGE 11)12) 1311415 16} 17| 18] 13 ) 20| 21
* Value: 5.00 VALUE |325]/256]2.55)2.33]1.98) 1.62} 1.24|0.85|0.44]0.01/ 0.00
{ Vaiue: 0.02538383
| Value: 1.75 AGE 22123 | 2425126} 27 ) 2812830 31 &2
VALUE ]0.00/0.00]G.C0}0.00/0.00)0.00} 0.00{0.00]0.00}0.00]0.00
AGE ] 33| 34| 35| 36|37 | 38 | 39|40 41 ] 42 | 43
VALUE ]0.00/0.00]Q.C0}0.00]0.00)0.00 ) 0.00/0.00| 0.00| 0.00{0.00
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APPENDIX F3.3

PERFORMANCE MODELS FOR
TKSJ - J PAVEMENT FAMILY
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PAVEMENT FAMILY: TKSJT - T [Joint & Spall Repairs]

Number of data points available for regression of performance curves :42
Range of years of data available for the given family : 05 to 24 years

1. Comer Cracking [CRNR_CK]

No Existung Expert Model
Historical dara forced to end at ** yearshas a R? value of :N/A

Optimum forced end point is obtained at 39 years with aR?valueof :0.808v

2. D-Cracking/ASR [DASR]
No Existing Expert Model
Historical datz forced to end at ** yearshas a R? value of :N/A
Optimum forced end point is obtained at 34 years with a R?value of :0.4547

3. Faulting [FAULT]
No Existing Expert Model
Historical dara forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 15 years witha R? value of :0.983

4. Joint Seal Damage [INT_SLD]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 13 years with a R%value of :0.867 v

5. Joint Spalling [JNT_SPL]
No Existing Expert Model
Historical dara forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 13 years withaR? value of :0.991

6. Punchouts [PUNCH]
No Existing Expert Model
Regression analysis provides inconclusive results.

7. Roughness [ROUGH]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Regression analysis provides inconclusive results so develop an expert model.
Adjusting from the model for the Original Family use endpoint of 24 years
Historical data forced to end at 24 years has a R” value of :0.163 v

Applied Pavement Technology, Inc.

357



- .
-~ et
L e

.. — e } )
el . , - -
’ ° ¥ arran =
’ ) 3

358




608°0 = patenbg-y

0 6059 <C00 6201
(hl<)ad enjea y so13 ‘pig enjep

‘sojew|js Jus|olje0D)

FULNIDHAd HLSGL

808°0 = pasenbg-y

0 €6V9 9100 90L0I
(ll<)1d enjen y Jouz ‘pig enpep

sajew))s Jusoleon

FLNIOYId HL0S

€08°0 = pazenbg-y

0 8689 GL00 86001
(hl<)ad enjea y Jo13 pig enjep

:S9jeWNST B0

AUANIOYAd H.LS2

6€ ‘yujodpug peolo

DO :poyien sishjruy
JLLYHAYND :edA) jopop
TIV (sHuaA

ADHUNYO Xapy)

rSHL :Apiey

8661 10:¢5:20 8 AelN 4 :sisAjeuy Jo sieqg

0§

oy

Ch =U TSy ‘passpip
(sieap) aby

o€ 0¢
I !

ol

+

ollvdavno

359

81009



360



819°0 = pesenbg-y

¢000 b2Ov 6500 /€201
(hl<)1d enjen y sou3 pig enjep

‘s9jeW|ST U180

ANAINIOH3Ad HI1SZ

bSb'0 = pasenbg-y

8100 ¢89°'C 900 61201}
(hi<)ad enjea y sou13 pig enjep

'sajewjs3 Jusidie0)

JHULNIOYA H10S

€CY'0 = pasenbg-y

2200 11T 600 GLZOL
(hl<)1d enjen y Jong 'pig enjep

s9jBWST Jusoy}0)

ILNIONAd H1SE

€€ ‘ujodpug paosio4

DO poyiel sishjeuy

OlLvdavNo :edA} jepoiy

TV :(s)ieap

HSVYQ xapuy

rodL Ajwey

8661 02:61:20 8 Aely P14 :sishjeuy jo ejeq

0§

oy

b =U TS| 'pass)iiy
(s1eap) aby

L

allvdavno

361

81009



362



L26'0 = pasenbg-y

L£0'0 9€0'G- G800 €V O0- |
(hl<)1d enjea y 10113 "pig anep

‘sajewnisg jus|oiyjeon

ANLNIOYAd HISL

£86°0 = pasenbg-y

8000 ZbB'OL-2500 9S0-1
(<)1d enjeay Jouz pig enjep

'$9jewlisy JuUaIdYR0)

JNINIOYHIAd H10S

616°0 = pasenbg-y

€100 €08'8- /800 19,0}
(hl<)1d enjea y 10113 ‘pis enjep

S9jeWS] JUBIDNY90D

IULNIOYId HIST

€1 :lujodpu3y pesio

DO poyie| sishpuy
olLvHavND edAy jspoy
TV (shmap

11Nvd xepuj

reyML Aimneg
8661 ¥2'£5:2L0 8 Aey 114 :sishjeuy jo sleqQ

Ch =U 'Sy L ‘pasepr
(s1eap) aby

0S oy 0¢ 0¢c ol
i ! 1

+

OILY¥avND

363

8l00g



364



699'0 = pesenbg-y

L00  9G'¢- 8LL'0  tzvo-}
(hl<)1d enjea ) Jonz "pig anjep

‘sajew|sg jus|oleo)n

ANINIONI HISL

199°0 = pasenbg-y

6900 €09°c- ¥¥1'0 8150}
(IM<hd enjeny 1ou3 pig enjep

sajewfisg Jusole0D

FNULNIOYHId H10S

8580 = pasenbg-y
vL00 8b'e- ZOL'0° PEQO- |
(hl<)d enjea ) 1ou3 ‘pig enjep

{S9jeWIIST JuUs|dl)30)
ALNIOY3d HISZ

€1 :ujodpu3 paosio4

D9 ‘poyiep s|shjeuy
OlLvyavND :edAy jepopy
TV i(shesap

AIS'ANI xepu|

FSYL Awedy

8661 ¥#:L0:G) 01 Aey ung :sishjeuy jo ejeg

¢b =U TSH . ‘pasepir

365

(sieap) oby
0S oy 0t 0¢
! | | 1

+
+HH
¥

+

+
++
+¥

81003

Jl1vdavno




366



¥86°0 = pasenbg-y

8000 8v0'LL-GY00  L0S0-}
(h<)d enjea jou3 'pis enjep

:S9jeUN]ST JUB|DY)R0D)

INLNIDYAL HISGL

1660 = parenbg-y

b00'0 L'Gl- LbO'0 9190-1
(hl<)1d enjea } sou3 pig enjep

‘S9jeunIs3 JuadIynoD

FULNIOUId HL0S

166°0 = pasenbg-y

Y000 81'Gl- 2S00 8810 |
(hl<)1d enjea y 1013 pig enjep

S9jewWIST JUBDIIN0D

INULNIOYAd HIST

€1 ‘ujodpuz pavio4

09 ‘poyiep s|shiuy

D1LVHAVND :edA} |spojy

TV i(shma)

1dS INF xopu)

FSUL Amvrey

8661 EV:0G:20 8 Aep u4 :s|shjeuy Jo ejeq

cb =u TSy L ‘palenir

(sieap) aby o
05 o 0¢ 0z ol 0 "
| | | ] | i
o
++
e o
+
+H+ +
+ — N
+*
v
(9]
(o]
+H+ }- m..
¥+
- W
+
+
-
+
— O

J1Lvdavno



e ————

368



Ch =u'rsy). ‘pasenr
(sseap) aby

369

0§ ov o€ 0¢ 113 0
| 1 ! p—1 | _

£91°0 = pasenbg-y

¥6L'0 €6E’L SZ0 6VEQL
(h<)d enjen 1 Jou3 ‘pis enjep

‘Sajewlsy JusdyR0)n

IUINIOYAd HISL

= N
€91°0 = patenbg-y
b6L'0 €6E'L SZ0 6VEO L
(hl<)1d enjea y Jou3 ‘pig enjep
$9jeun)s3 us|ole0g
FNLN3OYAd H10S

21008

€91°0 = patenbg-y

v6L'0 €6EL G20 6VEQL
(W<)1d enjen § sou3 pig enjep

sajewjsy Juaioieon

ININIOUId HISC

v¢ ujodpug paosio4
DO :poyje s|sheuy -~ >
OlLvyavND :edA} jopopy
TV (s)eap
HONOY :xepuy um}ﬂ. H+
Syl :Anwey ﬁ#
8661 80:81:20 8 AeWy 14 :sishjeuy jo ejeg

OILYHavNO



370



APPENDIX F3.4

PERFORMANCE MODELS FOR
TKSJ - U PAVEMENT FAMILY
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PAVEMENT FAMILY: TKSJ - U [Undersealing on Original]

Number of data points available for regression of performance curves :1128
Range of years of data available for the given family : 03 to 07 years

1. Comer Cracking [CRNR_CK]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Regression analysis provides inconclusive results so develop an expert model.
Adjusting from the model for the TKSJ-J Family use endpoint of 39 years

Historical data forced to end at 39 years has a R value of 10925
2. D-Cracking/ASR [DASR]

No Existing Expert Model

Historical data forced to end at ** years has a R? value of :N/A

Optimum forced end point is obtained at 15 years with a R?value of :0.906 v

3. Faulting [FAULT]
No Existing Expert Model )
Historical data forced to end at ** years has a R* value of :N/A
Optimum forced end point is obtained at 09 years with aR?value of :0.202v

4. Joint Seal Damage [JNT_SLD]

No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A

Optimum forced end point is obtained at 10 years with aR?value of :0.529¢

5. Joint Spalling [JNT_SPL]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 09 years with aR?value of :0.343¢

6. Punchouts [PUNCH]
No Existing Expert Model
Regression analysis provides inconclusive results.

7. Roughness [ROUGH]

No Existing Expert Model
Historical data forced to end at ** years has a R” value of :N/A

Optimum forced end point is obtained at 13 years with aR?value of :0.742v

Applied Pavement Technology, Inc.
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APPENDIX F4

PERFORMANCE MODELS FOR
TKSJD PAVEMENT FAMILY
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APPENDIX F4.1

PERFORMANCE MODELS FOR
TKSJD - O PAVEMENT FAMILY
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PAVEMENT FAMILY: TKSID — Original
Number of data points available for regression of performance curves :3657
Range of years of data available for the given family : 03 to 10 years

1. Comner Cracking [CRNR_CK]
Existing Expert Model ends at @ 75 years
Historical data forced to end at 75 years has a R® value of 10921/
Regression analysis provides inconclusive results so use the existing expert model.

2. D-Cracking/ASR [DASR]
Existing Expert Model ends at @ 27 years
Historical data forced to end at 27 years has a R? value of :0.882 v
Regression analysis provides inconclusive results so use the existing expert model.

3. Faulting [FAULT]
Existing Expert Model ends at @ 33 years ‘ .
Historical data forced to end at 33 years has a R? value of : 0.385
Optimum forced end point is obtained at 17 years with a R?value of :0.713 ¢

4. Joint Seal Damage [JNT_SLD]
Existing Expert Model ends at @ 19 years
Historical data forced to end at 19 years has a R? value of :0.895
Optimum forced end point is obtained at 20 years with aR?value of :0.899 v

5. Joint Spalling [JNT_SPL]
Existing Expert Model ends at @ 42 years :
Historical data forced to end at 42 years has a R? value of 10477
Regression analysis provides inconclusive results so use the existing expert model.

6. Punchouts [PUNCH]

No Existing Expert Model
Regression analysis provides inconclusive results.

7. Roughness [ROUGH]
Existing Expert Model ends at @ 41 years
Historical dara forced to end at 41 years has a R? value of :0.498 v
Regression analysis provides inconclusive results so use the existing expert model. .

Applied Pavement Technology, Inc. 391
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CORNER CRACKING ON TKSJD
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D-CRACKING/ASR ON TKSJD

GE g 1 2 3 4 5} 6 7 8 (=] 10
JDEX=C-M*AGEAB VALUE 15.00(5.00|5.0015.00/5.00)|5.00} 5.00|5.00)4.99| 4.96]4.92
AGE 11112) 13 ) 141 15] 16 ) 17| 18] 18] 20 | 21
S Vaiue: 5.05 VALUE | 4.87]4.80)3.71|4.60|4.47|4.32]4.14]3.92|3.67) 3.38| 3.05
4 Vaiue: 0.000025624
3 Vaiue: 3.70 AGE 221 23| 24 | 25125]1 27 | 28 ) 29] 3G ) 31§ 32
VALUE | 2.68]225|1.77] 1.24]0.64]0.00] 0.C0|0.00{0.00]0.00]0.00
AGE 331 34| 32 | 361 37| 38| 3¢ | 40) 41 ] 42| 43
VALUE ]0.00]0.00]0.C0}0.00]0.c0]0.00] 0.20{0.00]0.00/ 0.00 0.00
5'00 .. R 1 FE R Y : | O S B ’
REEERE
I i SERERRE RN I
P EEEN Pt
4.00 fom - - - - - -
s : P B |
¥ ; i |
i : - ?
w 200 i ! '; - ;
3 | ;
- i i
> i i
& ¥
£ 200 ——
1.00 I —
: R
5 |
0.00
0 s 0 as 40 4s 0
P_DC_TKSJD

97

3§



-2

880 = palenbg-y

0 vic'8 8000 €9001
(hl<)d enjen § Jon3 ‘pig enjep

:SajewIS] U010

FTENIOYHAD HIGL

¢88°0 = palenbg-y

0 HiZ9 8000 €9001
(hi<)1d enjeay soug pis enjep

S9jewl)sT JUS|9IY80)

JULNIADHId H10S

288'0 = pasenbg-y

0 #iZ8 8000 €900
(h<)1d enjea } 1013 'pig enjep

.sajewisgy Em_o_twou

ANINIONAd HIST

1T ‘Wiodpug paoio4

09 :poylei sishjeuy

JlLyHavND :edAy japopy

TV :(s)eap

HSVYQ xapuy|

arsyl Awey

8661 GE-0E:80 8 Aey 14 :s|shjeuy jo sjeq

LIUVC T Ul /L PYRYHY

(s1ea)) aby

0G oy 0¢ 0¢

396

v, 1

21093

alLvdavno
dsva



FAULTING ON TKSJD
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JOINT SEAL DAMAGE ON TKSJD
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JOINT SPALLING ON TKSJD

AGE 0 1 2 3] 4 8§ | 6 7 8 V9|10
NDEX=C-M*AGEAB VALUE |4.87|4.87|2.87|4.87|4.86|4.86]4.85|4.83|4.82)|4.80|4.78
: Ge 11112 ) 13 [ 14 15] 16 | 17| 18] 18] 20 | 21
= Value: 487 VALUE 4.75|4.7114.67|4.63|4.58}4.52| 4.46|4.39{4.32]4.23]4.14
d Value: 0.00016288
3 Vaiue: 275 AGE 22123 ) 24125126} 27 | 2812930} 31} 32
VALUE 4.04}3.93]3.82|13.68/3.25|3.4113.25}3.1012.82}2.74}2.55
AGE ] 33|34} 3536137 ) 38 ) 38 )40) 41 ) 42| 43
VALUE |[2.34/2.13|1.G0| 1.8/ 1.41] 1.12] 0.87]0.53] 0.28/ 0.00] 0.00
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ROUGHNESS ON TKSJD

IAGE 0 1 2 3 4 s 6 7 8 <]
INDEX=C-M~"AGEAB VALUE |4.34|4.84]|4.84|4.84|4.84| 4.84|4.84|4.84|4.84| 4.84]| 4,54
[AGE 1112 ) 13| 14]15] 16 ] 17] 18] 18 ] 20
C Vaiue: 484 VALUE |4.84|4.84)|4.83|4.83|4.82|4.82|4.81|4.80|4.78| 4.76|4.72
M Value: 0.000000002742 |
B Vaiue: 573 AGES 2123 ) 2425|126} 27 ) 2829} 30 31} 32
VALUE |4.71]4.57|2.62|4.55|4.43) 4.0 4.30| 4.18| 4.04| 3.88| 3.6
AGE l33l34l35]36’37|38l39I4O]41I42l43
VALUE |3.46|32112.91)2.57]2.18) 1.7} 1.25|0.68| 0.06| 0.00]0.00
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APPENDIX F35

PERFORMANCE MODELS FOR
TNSJ PAVEMENT FAMILY
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APPENDIX F5.1

PERFORMANCE MODELS FOR
TNSJ - O PAVEMENT FAMILY
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PAVEMENT FAMILY: TNSJ — Original

Number of data points available for regression of performance curves : 1170

Range of years of data available for the given family : 10 to 27 years

1. Comer Cracking [CRNR_CK]
Existing Expert Model ends at @ 22 years
Historical dara forced to end at 22 years has a R? value of :0.474
Optimum forced end point is obtained at 34 years with a R? value of :0.804 ¢

2. D-Cracking’ASR [DASR]
Existing Expert Model ends at @ 25 years
Historical dara forced to end at 25 years has a R? value of :0.647
Regression analysis provides inconclusive results so use the existing expert model.

3. Faulting [FAULT]
Existing Expert Model ends at @ 17 years
Historical dzta forced to end at 17 years has a R? value of :0.435
Qnrir faraed end point is obtained at 15 years with aR? value of :0.599 ¢

4. Joint Seal Damage [JNT_SLD]
Existing Expert Model ends at @ 17 years
Historical data forced to end at 17 years has a R? value of :0.379
Optimum forced end point is obtained at 31 years with a R?valueof :0.760 v

5. Joint Spalling [JNT_SPL]
Existing Expert Model ends at @ 30 years
Historical data forced to end at 30 years has a R? value of :0.749
Optimum forced end point is obtained at 29 years with a R?value of :0.756 v

6. Punchouts [PUNCH]

No Existing Expert Model
Regression analysis provides inconclusive results.

7. Roughness [ROUGH]
Existing Expert Model ends at @ 23 years
Historical dara forced to end at 23 years has a R? value of :0.500
Optimum forced end point is obtained at 33 years with a R? value of :0.683 v

Applied Pavement Technology, Inc.
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NDEX=C-M*AGE*B

> Value: 484
f Vaiue: 0.00001582
! Value: 4.10

CORNER CRACKING ON TNSJ

Ge 0] 1) 2] 3|]4)]5)61718]9]10
VALUE |4.84|4.84|3.84|4.84|4.84|4.83|4.82|4.79|4.76|4.71|4.64
AGE 11)12] 13 ] 14| 15] 16 ) 17 | 18] 18] 20 | 21
VALUE | 4.55|4.42|4.26|4.06|3.80|3.4S| 3.11|265/|211] 1.47|0.72
AGE | 22 | 23| 24 | 25126 ] 27 | 28 ] 29 30 | 31 | 32
VALUE | 0.00/0.00/ 0.00 | 0.000.00/0.00} 0.00] 0.00] 0.00 | 0.00] 0.00
AGE | 33 ] 34| 35 ) 361 37| 38| 35 | 40| 41| 42 | 43
VALUE _|0.00/0.00/ 0.CO/0.00/0.00/0.00] 0.00]0.00}0.00] 0.0 0.00
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NDEX=C-M*AGE*B

C Value:
v Vailue:
3 Value:

482

0.002151

242

- D-CRACKING/ASR ON TNSJ

AGE

0] 1

2

3| 4

S 6

7

8| 9

10

VALUE

4.92

4.92

4.91

4.89

486

4.81}4.78
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4.47
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11 12
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VALUE

4.18

4.02

3.83
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d.1212.84
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VALUE
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| 33134} 35| 363738 3G | 4041 42] 43

VALUE

10.00/0.00] 0.CO} 0.000.00/0.00 0.CG| 0.00) .00 060/ 0.00

5.00

4.00

w 3.00

=<

>

>

3

=9

£ 200
1.00
0.co

1oy ! ; cio i i ot
SRR ; SRR s
SRR ! Pivipie sy
]! | SRR RSN EER R
Pl ; j i REIEEEREERE i P

: T i . A R i :

e

! i [ !f: ! I

P ; | i Por, o T !

. | Rl I

: ‘ ;o Fl

|

] T

! H i :

H [ | S ]

‘.- 3 !g; !

|.:: | P !

bl i

] ! Pl !

i ! il i

| i A i

5 10 15 20 2s 30 s 40 45 s0

AGE

97

P_DC_TNSJ




Lb9°0 = patenbg-y

0 8/5'S 900 6SE0 1
(M<)1d enjen y Jou3 pig enep

‘Sajewisy a0

JNANIOHId HASL

Ly9°0 = pasenbg-y

0 8/5G ¥900 6SE0L
(hl<)1d enjea y o113 “pig enjep

‘sajews Juaidiya0)

3ULNIDHIAd HLOS

Lv9°0 = paienbg-y

0 85§ ¥900 6SE0L
(hl<)1d enjea ) sou3 "pis enjep

sajewns3 usiola0)

IULNIOYId HIST

GZ :Julodpu3 paosio

09 ‘poyie| s|shiguy
OlLvyHavnD :edAy jepopy
TV :(sheap

HSVYQ ‘xepuj

FSNL :Anueq

8661 92580 8 Aep L4 sishjeuy jo sjeg

0§

oy

Viar ¥ T 1 OJINA TN

(s1ea)) aby
(1% 0¢ oL 0

| e | | |

JlLvdavno
dsSvd

414

2100g



FAULTING ON TNSJ

AGE 0] 11 21314| 51 6| 7)8] 9] 10
NDEX=C-M*AGEAB VALUE |5.00|5.00|4.99]4.96|4.92|4.84}4.73|4.58{4.38|4.14|3.83
AGE 11112 ) 131 14| 151161 17| 18] 19| 20 | 21
C Value: 5.00 VALUE |3.47]3.04]| 253} 1.95]1.28|0.53} 0.00|0.00{0.00} 0.00} 0.00
v Vaiue:  0.001608
B Vaiue: 286 AGE 22 | 23] 24| 25126 ) 27 |} 28 | 29| 30 | 31 | 32
VALUE ]0.00/0.00/0.00|0.00/0.00]0.00} 0.C0|0.00/0.00]0.00]0.00
AGE 33 | 34| 35 | 36137 38| 35 | 40| 41| 42| 43
VALUE ]0.00/0.00]0.00]0.00]0.00]/0.00] G.C0|0.00{0.00| 0.00{0.00
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JOINT SEAL DAMAGE ON TNSJ

IAGE 0 1 2 3| 4 S} 6 7 8 g | 10
EX=C-M*AGE~B VALUE |4.89|4.84|4.73|4.59|441|4.19|3.95/365|3.39|3.08|274
AGe 1112 ) 13| 14115) 16 ) 171 18] 18] 20| 21
ralue: VALUE 2.38)1.89 1.5 1.17]0.72} 025} Q.00 0.00) 0.0Q} 0.00| 0.00
faiue:
‘alue: AGE | 221 23| 24 | 25125127 } 28129130 ) 31| 32
VALUE }0.00/0.00}0.CC)0.00/0.0040.CQ} C.00|0.00}0.00}0.00]0.00
AGE | 33| 34| 35 | 36147 ] 38 | 3S | 40| 41 | 42 | 43
VALUE |0.00/0.00/C.CC}0.00]0.00/0.CC}Q.C0O|0.cO10.0010.00}0.00
i
;
£.00 - e — e
i [ H ' H iof H :
J SERER 5 P :
; P | i !
P ERE ERRRE
4.00 — — - ‘ — !
; Pt f i ! ii ’
i L
1 | :
w 300 L ' : -
= i H i i
-l i ' :
< i i
B3 IR :
b3
m -
= i |
Z 200 = )
1
1.00
0.co ' -
) 10 15 20 25 &) s 40 45 50
AGE
P_JS_TNSJ

SLG
417



€6L'0 = pesenbg-y

0 Svs'8 1100 s6bLOL
(hl<)1d enjea y so13 ‘pig enjep

‘sajewnis3 Jus|oyjao)

FULNIDYID HISL

9.°0 = pasenbg-y

0 6S.°L G100 ¢€lLol
(hl<)td enfen lo)13 "pIg enjep

'sajew)s3 Juaoiyaon

JNANIOYId H10S

LiP'0 = palenbg-y

2000 LY9E ¥100 SO0 L
(hl<)1d enjea y Jou3 "pig enjep

sajewn)s3 Juaioiyjaon

IULNIOYUId HLGZ

L€ :ujodpus pasioy

D9 :poyiel sishjeuy

OILYHAYND ‘edA) jepoyy

MV (s)esp

A1S°INr xapu)

FSNL Awey

8661 61:10:60 8 Ay 14 :s|shjeuy jo sjeg

VeV r — 7 1 JINL P

(s1eap) aby
o€ 0¢c ol 0

olLvdavno
aIS’LNr

418

81008



' JOINT SPALLING ON TNSJ

Ge 0 1 2 3] 4 5 5] 7 8 g 410
NEX=C-M"AGE~AB VALUE 4.9314.93)14.92|4.91|4.88|{4.85}4.81]|4.76|4.70}4.62]4.54
AGE 11112 ) 13| 14|15} 16} 17| 18} 19} 20 21
Vaiue: 4.93 VALUE 4.441433142114.08/3.93)13.77}3.80|3.42{32113.00|2.77
Value: 0.001c6<4
Value: 230 AGE 22|23324I25|26|27’28|29130l31'32
VALUE 233|227} 1.88}1.71 |1.4011.08}0.75]0.38{0.03} 0.00/ 0.0Q
AGE ] 33134 ) 321363738 32| 40| 41 42 | 43
VALUE ]0.00/0.00})Q.00}0.00/0.00/0.00}0.CQ}0.00/0.00)0.00¢0.00
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ROUGHNESS ON TNSJ

Ge 0[1]2)3]4] 5| 6]7[8]97]10

IDEX=C-M*AGEAB VALUE | 4.83|4.83]4.83]|4.83]4.53)| 4.83| 4.83|4.33]4.82| 4.82) 4.80
AGE 11112 | 13 | 14 15|16 | 17 | 18] 18] 20 ] 2

iValue: 483 VALUE [4.78]4.74| 4.63| 4.59| 4.46| 427 | 4.01] 3.6/ 3.18| 2.56] 1.74

| Value: 0.00000001439
Value: 8.29

AGE | 22123 ) 24 ) 25|26} 27 ) 28|29|30}) 31 32
VALUE }0.68/0.00]/0.CCJ0.0040.00{0.0040.00|0.00{0.00}0.00} Q.00

AGE [ 33 34| 35 | 36137138 ] 39 | 40| 41| 42 | 43
VALUE ]0.00/0.00]0.C0)0.00/0.00/0.00] 0.0C]0.00{0.00{0.00 0.0C
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APPENDIX F5.2

PERFORMANCE MODELS FOR
TNSJ - G PAVEMENT FAMILY
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PAVEMENT FAMILY: TNSJ - G [Grinding on Original]
Number of data points available for regression of performance curves :78
Range of years of data available for the given family : 6 years

1.

Comer Cracking [CRNR_CK]

No Existing Expert Model

Insufficient data so develop an expert opinion.

Adjusting from the expert curve of the TNSJ-U Family use endpoint of 16 years

Historical data forced to end at 16 years has a R? value of :0.078 ¢

D-Cracking/ASR [DASR]

No Existing Expert Model

Insufficient data so develop an expert opinion.

Adjusting from the expert curve of the TNSJ-U Family use endpoint of 10 years
Historical data forced to end at 10 years has a R? value of :0.960 v

Faulting [FAULT]

No Existing Expert Model

Insufficient data so develop an expert opinion.

Adjusting from the expert curve of the TNSJ-U Family use endpoint of 12 years

Historical dara for=2 *s end at 12 yecrs has a R? value of :0.504

Joint Seal Damage [JNT_SLD]
No Existing Expert Model

Insufficient data so develop an expert opinion.
Adjusting from the expert curve of the TNSJ-U Family use endpoint of 10 years

Historical data forced to end at 10 years has a R? value of :0.001v

Joint Spalling [JNT_SPL]
No Existing Expert Model

Insufficient data so develop an expert opinion.
Adjusting from the expert curve of the TNSJ-U Family use endpoint of 29 years

Historical data forced to end at 29 years has a R® value of :0.748 ¢

Punchouts [PUNCH]
No Existing Expert Model
Insufficient data so develop an expert opinion.

Roughness [ROUGH]
No Existing Expert Model

Insufficient data so develop an expert opinion.
Adjusting from the expert curve of the TNSJ-U Family use endpoint of 12 years

Historical data forced to end at 12 years has a R? value of :0.524 4

Selection of endpoints (from TNSJ-O or TNSJ-U) is based on engineering judgement.
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APPENDIX F5.3

PERFORMANCE MODELS FOR
TNSJ - U PAVEMENT FAMILY
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PAVEMENT FAMILY: TNSJ - U [Undersealing on Original]
Number of data points available for regression of performance curves : 558
Range of years of data available for the given family : 05 to 08 years

1. Corner Cracking [CRNR_CK]
No Existing Expert Model
Historical dara forced to end at ** yearshas a R? value of :N/A
Optimum forced end point is obtained at 16 years witha R? value of :0.796 v

2. D-Cracking/’ASR [DASR]
No Existing Expert Model
Historical dara forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 10 years with a R%valueof :0.924¢

3. Faulting [FAULT]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Ovtimum forced end point is obtained at 12 years with a R%value of :0.659V

4. Joint Seal Damage [JNT_SLD]
No Existing Expert Model
Historical data forced to end at ** yearshas a R? value of :N/A
Optimum forced end point is obtained at 10 years with aR?valueof :0.627¢

5. Joint Spalling [JNT_SPL]
No Existing Expert Model
Insufficient dara so develop an expert opinion. .
Adjusting from the expert curve of the Original Family use endpoint of 29 years

Historical data forced to end at 29 years has a R? value of 10912V

6. Punchouts [PUNCH]
No Existing Expert Model
Regression analysis provides inconclusive results.

7. Roughness [ROUGH]
No Existing Expert Model
Historical data forced to end at ** years has a R? value of :N/A
Optimum forced end point is obtained at 12 years with a R?valueof :0.639V

Applied Pavement Technology, Inc.
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